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TRIGONOMETRICAL CONTROL 

One of the great objects for instituting a general office of 
survey was that...a uniformity of result might be obtained, 
and a definite prospect ( however distant ) of accomplishing 
the survey.. .on satisfactory principles. ... The operations of 
the Great Trigonometrical Survey must... be assumed as the 
undisputed ground of Indian Geography [ 194 ]. 

Blackeb. 22-12-23. 



PROFESSIONAL HONESTY 

It has been said. ..that when experienced observers, after 
taking all the pains and precautions in their power, find them- 
selves embarrassed by discrepancies for which they cannot 
account, they are on the point of making some important 
discovery ; at any rate.. .they may, by making a fair disclosure, 
enable others... to do so [ 176 ]. 

Hodgson. 1820. 



It only remains to admonish the young surveyor to be dis- 
trustful of himself and of his instruments, and not too confident 
when he finds his operations agree with a surprising closeness, 
but to examine all, and when he finds his discrepancies not to 
conceal them, but patiently to investigate their cause, and 
repeat the work till he is satisfied. Young observers think 
they are always right, but not the more experienced [ 201 ]. 

Hodgson. 21-11-21. 

ADMINISTRATION 

I am an advocate for all these works, but let it be. ..on a 
regular system of subordination [ 329 ]. 

Mackenzie. 12-9-18. 



The parties once set in motion should persevere on one 
undeviating plan, without interruption by other employment 
or duty ; by such a system alone the design and its expense 
may be finally terminated within a reasonable time [ 99 ]. 

Mackenzie. 14^12-15. 

SURVEYORS 

It is a fixed principle with me that labour and meritorious 
exertions ought to be well paid. Work well and pay well 
[ 352 ]• 

Mackenzie. 30-1-19. 

You have now enjoyed a recess from active duty of six 
months, and it therefore becomes the more necessary that you 
should exert yourself to the utmost in accelerating the progress 
of the survey. Every surveyor is expected to be constantly 
employed in the duties of the survey exclusively, and during 
the favourable season to devote his every hour, and his every 
thought, to it, and to it alone [ 200 ]. 

Peter Grant. 18-10-27. 

INDIA 

All things in India are undergoing a change, and the ideas 
of the inhabitants are gradually altering ever since I can 
recollect ; it must needs be so in peaceable times of long 
duration, such as this country has not known before this out 
of mind [ 339 ]. 

Everest. 10-8-32. 
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Addenda & Corrigenda, Vol. I 

Supplementary to lists on pp. vi and 305 of that volume, and pp. v to xiii of vol. II. 



Page xvii 6efi<eeB Besson and Bion insert ! 
Bhuyan Anglo-Assamese Relation* 1771-1826. S. K. '. 
Bhuyan. Gauhati, 1060. 
xix ool. 1, above Land Revenue insert \ 
Lancaster-Jones Catalogue of the Collections in the 
Scienoe Museum, South Kensing- 
ton. Geodesy db Surveying. E. 
Lancaster- Jones. London, 1025. 
ix South Kensington to be italics, as also full 2nd line 
of title ; 3rd line to read in roman 
Constable. London, 1921. 
45 at end of note 4, insert 10 Cat. ( 649-78 ). 
58 at end of note 1, insert ; survd. April-May 1799 

10 Cat. ( 220 ) [ II, pi. 5 ]. 
63 at end of note 4, insert. Maps, 10 Col. ( 104 ). 
75 at end of note 12, add i-inch map by Gerard, gbo. 
Lib. CI. 

70 note 6. after 1781, insert XV ( 30-50 ) ; ( lxxi, 87 ). 
80 at end of note 6, insert ; Bhuyan ( 97, 287 ). 

at end of note 11, insert ; Bhuyan ( 51—133 ). 
82 at end of note 1, insert murdered Jan. 1796 ; Bhuyan 
( 433 ). 

at end of note 6, insert Bhuyan ( 29 ) ; JASB. IX. ! 
1840 ( 826 ). 
102 at end of note 10, add ; 10 Cat. ( 51 ). 
106 at end of note 4, add ; survey in 8 sections, 10 Cat. 
( 125 ). 

188 note 4, for vjrilter read xoriter. 

180 line 16,/or yon read you J 
100 note 7, 201 ns. 1 and 3, for South Konsington read 

Lancaster-Jones. , 
238 note 10, /or dresse read dressee. 

250 at end of note 1, insert ; rival schemes discussed, j 
JASB. in, 1834 ( 413-7 ). I 

265 atondnf note i.add butinletterdatedSurat28-3-95, 
Reynolds refers to his "present" appt. of SG. 

311 note 4, for indentity read idontity. I 

313 note 0, for is read its. 

332 under Davy, line 2, for 1784 read 12-6-84, aged 30. 

after homo insert MI. Glouc. Cath.; heart bur. 



Page 

332 in cloisters, MI. 

insert new line 4, Son of Win. Davy, King's 
Sgt.-at-law. 

337 under Goldihoham, line 2. for d. 1840 read d., 

Worcester, 7-1-40, aged 83. 

338 col. 1 insert new line 0, fbs. j Portrait by John 

Smart, 1808. [ II, IX; IV, pi 22]. 

under Hardwioke, line 2, for b. e. 1756 read bapt. 

2-10-65. 

enter new line 4, Son of John Hardwioke of Darlas- 

ton, Staffe. 
after botanist enter fbs. 1813. ; fls. ; fras. 
line 5, after Hodson enter. II (387 ) ; IV ( 638 EE ) ; 
Portrait presented to KS., Phil Trans. 1828 
( appx. p. 7 ). 
345 under Kyd, line 5, for Capt. read Lieut, 
line tf, for nephew rend cousin, 
line 12, aft. r Hodson enter, II ( 013 ); III ( 730, 
810 ). Portrait by John Smart [ II ; pi. 19 ]. 
352 under Mallock, line 2, before visited enter JASB. 

in, 1843 ( 542 ) ; Under orders of Henry 
Vansittart, 

after 1764 insert in an unsuccessful attempt to 
purchase diamonds [ 359 J ; line 3 delete and. 
359 under Motte, line 16, after 1799 [30, 39], insert 

JASB., in, 1843 ( 512-63 ). 
363 under Plaistbd, at end of line 6, add Bhuyan ( 82 ). 

377 at end of note 12, add JASB. XII, 1843 ( 1014 ) ; 

xm, 1844 ( xxi ). 

378 under Rbynolds, ool. 2, after line 3 insert Portrait 

by John Smart, 1810 [ IV, pi. 22]. 
389 under Toppitru, after line 2, insert Portrait by John 

Smart, bofore April 1705 [ IV, pi. 22 ]. 
304 under Watsok, line 10, delete of 52nd Foot. 
399 line 8 of col. 1, after Moahmarriahs insert ref. to new 
note to read a rebel oommunity from E. of Dibrn- 
garh ; Bhuyan ( 85, 180, 254 ). 
note 2, for aocount read accounts and at end of not* 
insert ; Bhuyan ( 358-69 ). 



Addenda & Coebiqenda, Vol. II 



Supplementary to list on p. xiii of Vol. II. 



Page vii col 2, against 216, lines 7 and 8, enter refs. against 
Maekimion and Macpherson, to new notes reading 
Rev. Donald McKinnon, DD., ohpn. Ben. Eur. ; 
arrd. India 1783 ; 1783^4, to Delhi and " Upper 
countries " to catalogue " Indostan manuscripts ". 
LtCoL Allan Macpherson ( 1740-1816), Ben. Inf., 
Hodson III ( 102 ) : with Upton's mission to 
Poona 1776-7 [ I, 30-1 ]. 
xi col. 2, delete. Uh para Williamson's. ..original drawing" 
and substitute Portrait of Michael iunr. taken in 
Madras by John Smart before April 1796. 
8th para, delete note pub. Geo Bell...( DNB ). 
xiii AftC, Vol. II, against p. 403, line 6, for Burne's 
read Burnes'. 
xiiii against Index for At end read 469. 
xxvi a6ove Archer insert 

Anne Deane Tour through the Upper Provinces 
of Hindostan...between...lS04 and 
1814. Anne Deane. London, 
1823. 

xxrii atone Foster insert 

Fanny Parks Wanderings of Pilgrim, Fanny 
Parks. 2 vols. London, 1840. 



Page xxvii above Gribble insert 

Grey & European Adventurers of Northern 

Garrett India. C. Grey and H. L. 0„ 
Garrett. Lahore, 1929. 

below Kayo insert 

Kinneir A Geographical Memoir of the Per- 
sian Empire. John Maodonald 
Kinneir. London, 1813. 
below Koonawur insert 

Lanoaster- Catalogue of the Collections in tht 
Jones Science Museum, South Kensing- 
ton. Qeodtsy <* Surveying. E. 
Lanoaster- Jones. London. 1926 
agatnst Markham, lifts I, for C.T. rend C.R 
xxvui ool. 1, for Partiger read Pargiter in too plates 
against RAS( mn ) for Notes read Notices 
col. 2, delete whole item South Kensington. 

above Stanton insert 
Stanley Hutton Bristol and its Famous Associa- 
tions. Stanley Hutton. Bristol. 
1907. 

18 note 3 \ after 61 insert (8 ), S. part of S»gw I., Marah 
1810, drawn by C. G. NiohoUa, aaatTfib. 
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ADPBNDA & COBBIGBNDA, VOL. II 



25 note 3, after (elseq), insert 6 aheets, 10 Cat. ( 171, j 

36 2nd line of section Ganoes-Jumua Doab after 1810 
insert ref. to new note to rend 
Anne Deane ( 139 ) desoribes grand tour by theso 
two Comnrs., 1808-9, from Fatehgarh to Delhi 
and back. 

36 note 2 for ( 38 et seq ) read ( 36-9 ). I 

37 at end of note 3, insert White's map of SW Frontier, < 

16 m. to inok. mbio. 170 ( 41 ). 

at end of note 6 add cf. mbio. 16 ( 36 ) v. 83 [ in/], i 

57 note 1 1 , after ( 480 ) insert ; Grey & Garrett ( 34-58 ). 

58 at end of note 5, insert ; 160 ( 43 ). j 
65 at end of 5th para from bottom, after 69, enter, 271. I 

70 line 20 from bottom, after Observations insert ref. ! 

to new note, to read I 
60 y. later Montgomerie records that "Col. Craw- , 
ford's trigonometrical survey and map still j 
supply the moat reliable data as to the position ■ 
of Katmandu". SI Records vm-i ( 7 ). i 

71 at end of note 5, insert with Crawford's handprinted i 

autograph, GBO Lib. C( 2 ). ; 
81 line 2 from bottom, after Garhwal insert ref. to new 

note, to read \ 
Gurkhas occupied Almora 1790 ; Garhwal and Dehra 
Dun 1803. 

83 note 4, add Map of X. part of doab and Doon valley, i 
mbio. 15 ( 36 ) [ pi. io ]. 
note 7, for risse read rises. 
127 at end of note 2, insert, triangles, 1808-9, 10 Cat. 
(26 ). 

129 1st line of 10th para, for Montgomery read Mont- 
gomerie. 

134 note 2 delete and possibly, changing comma to semi- 
colon, and in front of 83 inside bracket insert 3, 4, 

144 line 22, after Ringletobe insert ref. to new note to read 
Wm. Tobias Ringletaube ; b. 1770; ed. Halle; 
ordained Lutheran 1796 ; to India and back 
1797-9 ; to Madras for LMS., Tranquebar 1804-6 ; 
Palamcottah 1806-7 ; Travanoore, 1807-1 5 ; " eccen- 
trio ; ... great missionary zeal ; died in a Bea voyage | 
to Malacca ". The Church in Madras ( II, 387-8 ) ; ! 
F. Penny ; pub. 1912. ; 

155 note 8, Ben Regr. to be in italics ; at end of note 
insert 10 Cat. (33). 

158 at end of note 7, insert 2 vols. 1820, IO Col. ( 443 ). | 

173 at end of note 8, insert v. Morier, frpce, Malcolm's 

route 1801, Bushire — Tehran — Baghdad — shewn 
in sketch by Renncll, Shiraz to Constantinople 
[ II, 444 n.3 ]. 

174 note 7, lust line, fte/ore DDn. insert 10 Cat. ( 482 ). 

176 at end of note 2, add avys. described with frequent ; 

dates by Macdonald ; Kinneir ( 171-425 ). j 

177 para 4, lino 1,/or Partigcr read Pargiter. I 

note 3, for BOS. read BOS. i 
180 line 27, after 28 inside bracket insert , 35, 37. 

190 at end of note 1 insert Phil Trans. 1822 ( 408-30 ). 

191 line Id, for establishment read established. 
194 at end of 2nd para for 201 read 261. 

216 line 32, for prerfeot read perfeot. 
221 note 6, for 47 read 46-7. 

223 line 13 from bottom, a/ferTroughton insert [ 191 n.2 ], 

and delete ref. and note 6. 
230 note 8, read Aurangabad 

232 note 3, for South Kensington read Lanoaeter- Jones. 
249 note 4 Ben Regr. to be italics. 

264 at end of note 1, insert Both chains and tho soale 

are now in Survey Museum at Dehra Dun. 
264 line 13 /or sets read set. 

not* 8, for oviii read 1818 ( 486 ). 
289 note 6, after ( 63 ) insert , copy drawn 1831 from 

original of 1808. 
270 note »,/or 10-4 read 9-14. I 



Page 

276 note 7, for ib. read muo. 

282 at end of note 1, insert mkio. 15 ( 8, 9 ) show part 

of Oudh including Lucknow. 
284 note 6, before 85 insert 76 ( 1,2); 
322 line 15, read useful. 

362 under Rossonrode for His son read Two sons. 

against Busbje, line 7 from bottom, after Surveyor 
General insert [ 303 ]. Son of Francis & Margaret 
Burke ;ro..Sernigftuatam, 7-2-07, Sophia Fulham. 

354 at end of para 5, after Falour insert [ 80 ]. 

373 col. 2, against Div. read Division. 

385 col. 2, line 8 from bottom of Christie note for 

Peraion read Persian. 

386 under Culkbrooke, Henry Thomas, line 12, after 

DIB. add S AS ( mn ), IV ( 108 ). 

387 col. 1, lino 18 for writcn reid written. 
389 at eud of note 6, add and d. 1837. 

pi. 19 under Alexander Kyd. last line of note, for 
Stuebt read, London. 

393 eol. 2, line 4 from bottum,/or 000 read 314. 

394 col. 1, line 9 frnm bottom, for 218-9 read 247 n.4. 

395 col. 2, line 33 from bottom, read Gibraltar. 

396 col. 1, under Dunn, line A' from bottom, after Snow 

add, who d., Brighton, 9-10 -76, aged 71. 

397 col. 2, under Francklin, line 9, rea l Westminster. 

399 col. 2, under Garrard, line 2, tuld Ml. 

at end of line 7 add ; their son Win., Lieut, Mad. 
Engra., d., Ooty., aged 20, 2-10-36 ; MI. 

400 col. 1, lino 16 delete 1st word which 

402 under GoLDixau.AM, line 3 from bottom of col,, 1 for 

d. 1849 read d., W'orccator, 7-1^19, aged 83. 
col. 2, end of line 3, for 1830 read 1832 
lino 10, delete junr. and after 1808 insert [IV, pi. 22 ]. 
at end of lino 7 from bottom, insert ref. to new note, 

to read cf. JAS8. II, 1833 ( 380-1 ). 

403 under Grant, lino 1, read Philip, 
line 2, /or 1744 read 1784. 

line 3, after Persia odd mi. Barraukpore. 

line 5, after ( 318 ) add, IV ( 638 BB ) 

under Gbindlay, add new last line, Asstd. Jamea 

Wyldin preparation of 16 m. map, pub. 1847 ; BM. 

Map Room, 7-B-61. 
under Hare, line 3, for 1780 read 1798. 
at end of note 5, odd ; remembered by villagers 30 

years later, JASB. XIII, 1844 ( 702 ). 

404 ool. 2, hue 4, after Perron insert ref. to new note to 

read Grey & Garrett ( 53-6 ) show that Hearaoy 
had no capacity for leadership. 

405 at end of note 4, odd ; This estate of 36 villages lay 

nr. Rikhikesh, pargana Chandi [pi. 9 J Williams 
( 197-6 ) ; the Hearsey family estate Hathibarkala, 
3 m. N. of Dehra, was acquired by S of I. over 
100 years later. 
407 at end of last line of page, after [ pi. 10 ], insert ref. 
to new note to read Fanny Parks ( 247-6 ) 
visited Bhadraj 20 y. later, and found "a large 
stone on which is chiselled 'Lady Hood' 1814". 
The PA. told hor that Lady Hood " only sent a 
man to chisel out her name and that of Colonel 
B[ arton j. ... She never visited the place in 
person" [ III, pi. 5 n. ]. 

410 under Kateb, line 8, after DNB. insert RAS ( mn ), 

III ( 155 ) ; Stanley Hutton ( 280-1 ). 
col. 2, line 27 from bottom, after Greenwich, insert 
Phil Trans. 1828 ( 183-239 ). 

411 ool. 1, at ond of line 2 add ( 257-89 ) 

at end of line 5, add ; also 1829 ( 331-8 ) ; 1830 
( 359-81 ). 

under Knox, ub end of para. 2 after 191 add -2 

416 under Lbnv, at end of 2nd tine, insert mi. 
under Letdbridqb, 1st line, add Mad. Inf. 

417 under Lockbtt, at end of 2nd line add Ml. 
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Page 
418 



419 



422 
428 



430 
431 
433 



442 



444 



446 
448 



462 



MS 



uoder Macartney add a new line 5, Blunt 
( 13/39 ) ; Hodson, HI ( 109 ). 

under MacDONALD, last two lints of page, for but no 
record.. .has been traced, read under which name 
lie pub. Mb Geographical Memoir of the Persian 
Empire, London 1813. 

line II of col. 1, after geography insert ref. to new 
note, to read His Geographical Memoir, gives 
details of the various routes of Malcolm's offioers 
[ 176 n.2 ] ; see also History of Persia, by Watson, 
and another by Clements Markham. 

at end of 4th para, after to come, add Elsewhere he 
tells that during the attaok his Portuguese servant, 
" losing his equilibrium, was precipitatod under 
the belly of the animal [ riding oainel ], and get- 
ting entangled amongst his legs was. ..tossed liko 
a football for several yards " Kinneir ( 243 ). 

at end of last para, after Bushire add new para 
10 Cat. ( 485 ) ; 40-m. Map of Countries lying 
between the Euphrates and Indus, pub. London. 
1832. 

1st line of 3rd para, for 1903 read 1803. 

under MacMTTRDO line 3, for "Arrasscor" read 

nr. Adesar and delete ref. 
line 10, for ago. in read PA., 
delete note 3. 

col. 2, line 26, for down rend dawn 

col. 1, line 4, for profer read proffer. 

under Nblthbofp 3rd line, after Chitaldroog, add mi. 

under NlCHOLLa, insert new line 2, d. New Hampton, 

Middx., 11-12-64. 
above para beginning 1808 insert new para. 
mbio. 170 (39 ), survd. Thornhill's Channel, sw. 

of Sagar I., as asst. to Cudbert Thornhill, Master 

Attdt. 1807. 

under SrscLAra, Charles, fine 2, for Nov. 1852, 

read Bath, 20-11-52 ; MI. Lansdown. 
col. 2, 2nd line from end of Smith, after to an inch 

insert fresh line 1823-9, svy. and construction 

doab canal, K. of Jumna, 
at end of note 6, add JASB. II. 1833 ( 1 16 ). 
at end of 4th para, after broad add ref. to new note 

cf. Morier ( 128 ). 
at end of note 1 add ; Route of mission by Sutherland 

faces Morier ( 68 ). 
note 3, after I)NB., insert Sec. to Harford Jones, 

1807-9, and before 2 vols, insert 1 vol. 1812, with 

maps by Rennell and Sutherland ; 2nd edn., 
under Ticeell, at end of last line of col. 1, after 

cans,), add 1821-7, Supt. Delhi canals. 
under Teoybb, col. 1, at end of 2nd para aftertax. 

odd. Registrar & Examiner, Caloutta Lottery, 
at end of 3rd para after 20-3-35. add Settled in 

Paris. 

ool. 2, under Walfole, line 3, for 29-1-94 read 
21-9-04. 

at end of note 2 add of. ib. Ill ( 1 18-23 ) ; V ( 784 ). 
under Warren, col. 2, line 10, after family, insert 

ref. to new note, to read 
pr. on this return journey enquired at Cape for infn. 

re La Caille's meast. of arc ; MRAS., I, 1825 

( 257 ); Everest to CD. 3-9-21. 
line 16, for Lambon read Lambton. 
under Hxnby White, above last line, insert 

miuo. 166 ( 60 ), May 1826, svy. of route S. of 

Prome on Irrawaddy, beautifully drawn. 
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against Akbar : II, after Delhi delete from and after 

1806 insert -37; 
against Bamboos after 210 insert , 217, 
against Bessel, after Ency Brit, insert RAS(mn), 

vii ( 199 ). 

against Bird, Wm., delete 145, and for 144 n.2 read 
146 n.2, 

against Borthwick, after 1808, insert kd. in action 

Ganjam ; 
against Burke, for 1828 read 1829 
against Chains for 204, 206 read 204-6. 
against Compass ; sorvg./or 191 read 200. 
against Coorg delete 216. 
against Copland for 144 read 143. 
against Coss for 220 read 200. 

against Crawford for 1779 read 3-6-1778 ; Blunt 

( 161/593 ) : 
against Degrt-e, after 3, insert 215. 
agahxst Delhi, after Feroze Shall for about AD. 1360 

read 1350-88 and shift 23, 08 to follow 1806 »n 

next line, 
after 65 insert 67 n.2, 

after Akbar II delete from ami after 1806 insert -37 

and after 389 insert n.0. 
against Dickens for d., Mee. ut 1808 read 1763/4-1808. 
against Duncan before, xii insert Blunt ( 168/614 ) ; 
against Feroze Shah for Emperor of Delhi 1360 read 

1305-88. 

against Foster/or b. 1863 read 1883-1951. 

below Hickey, insert Hill, Thos. ( 1786-1846 ), asst. 

survr., Madras, 141-5, 163, 351. 
against Himalayan Dists. after 6, inseri 84, 
against Kaitah Cants, for 40 read 50. 
against KhSnds/or 22 reml 25. 

after Kishen Singh inseri Rai Bahadur ( 1850-1921 ). 
against Lloyd, Geo. after auth. insert d., Thebes, 

Egypt, 10-10-43. 
against Logarithms for 126 read 128. 
against Longitude ; by Lambton, for 240, 269, 263 

read 215. 240-1, 259-63. 
against Maodonald, line 3, for J. read James Somerled 

and for at mmi. 1815-6 read ( 1792-1843 ). 
against Macpherson for 1800 read 1799. 
against Measuring Rods delete 217. 
against Military, line 4, for 292-3 read 292. 
against Morier for 1780 1 read 1782 and for auth. 

Persia, 1807-9 ; read Diplomatic Service ; J BOB. 

XIX, 1849 ( xxxviii ). 
against O'Halloran after 1843 ), insert ; Ben. Inf. ; 

Kt. 1834; GCB. 1841. 
against Perron after DIB. insert ; Blunt ( 45/136 ), 
against Planetable for 120, 128 read 127-8 and 

delete 322. 
against Postal Services delete 358. 
for Ringletobe read Ringletaube and for of Tinne- 

velly 1808 read Wm. Tobias ( b. 1770 ). 
against Scale, line 3, for 85 read 286. 
against Smart delete iunr. and after Ency Brit, insert 
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PREFACE 



This third volume brings to a close the pioneer and patchwork period of our 
survey story. There was now a single department under one Surveyor General of 
India, but it was not till 1823 that the trigonometrical survey came under his 
orders, and it was longer yet before he exercised any close control over the surveys 
of Bombay. It is still necessary to arrange the narrative presidency by presidency, 
for each had its own separate establishment, with different regulations, and different 
scales of pay. Each presidency had its own survey organization, following its own 
pattern, regardless of what went on in Bengal where, it might be said, there was 
hardly any pattern at all. 

This volume records the passing of two great surveyors, Lambton, the Father 
of Indian Geodesy, and Mackenzie, the first Surveyor General of Madras and of 
India, and the pioneer of ordered topographical surveys. It tells of the sound 
practical work of Hodgson, learning from every year's experience, and the all too 
brief appearance of Valentine Blacker, the Surveyor General who insisted on the 
priority of the Great Trigonometrical Survey beyond all challenge, making possible 
the eventual establishment of "one uniform system" of regular surveys as dreamed 
of by Mackenzie. It tells of the hard years of apprenticeship served by George 
Everest, which enabled him to take firm control from 1830, directing the Department 
for the next thirteen years, and setting the course that it was to follow for the next 
half century. 

Of these five great surveyors Mackenzie was the only Engineer, Lambton and 
Hodgson were Infantry officers, Blacker a Cavalry man, and Everest a Gunner. 
It is not generally recognized how few of the early surveyors of India came from 
the corps of Engineers. 

The period 1815 to 1830 saw a wide expansion of British rule and of land to be 
surveyed. The Nepal war had opened up the mountain provinces to the upper 
Sutlej. The Maratha war had cleared central and western India of the pindari 
pest, and the war with Burma had brought the surrender of Assam, Arakan, and 
Tenasserim. In the train of topographical and geographical surveys, there followed 
the special revenue surveys, so essential to sound administration. 

It is hoped that this Volume ni may issue from the press sometime during 1953, 
and that the printing of Volume rv may then be put in hand. This fourth volume 
covers the period 1830-43, during which Everest was Surveyor General and Superin- 
tendent of the Great Trigonometrical Survey. A start can then be made on the 
sorting and arranging of the mass of material that has been collected for the fifth 
period, that of Andrew Waugh, 1844 to 1861. Amongst the more interesting 
stories of this period will be the discovery and naming of Mount Everest — the print- 
ing of the first postage stamps of India — and the first survey of Kashmir. Many 
correspondents have urged that the story should be carried on with the same full 
detail, even should this entail breaking the fifth period into two volumes, but 
consideration should perhaps be given to a reader who found the first two volumes 
"tedious", not having mastered the gentle art of "skipping". 

In writing of geodetic and revenue surveys for professional record, much technical 
matter has to be included that will hardly be appreciated by the average reader. 
The tiresome details of revenue survey touch moreover on an important aspect of 
sociology, the relations of a Government with the tillers of the soil, who, in an 
agricultural country such as India, contribute largely to its wealth. The civil 
officers of the British raj were pre-eminently occupied with this complicated subject. 
They inherited the systems of zaminddri and jagirdari, or landlordism, under 
which the holders paid fixed rental to Government, or no rent at all, whilBt they 
drew all they could from the cultivators. It is only now, more than 150 years after 
the introduction of the "permanent settlement" of Bengal, that the Government 
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of the Indian people has set out to sweep away the whole system of landlords and 
zamindars. In other areas where the revenue settlement was revised periodically, 
more and more relianoe was placed on the professional surveyors, who worked in 
close co-operation with the settlement officers, till elaborate cadastral surveys were 
introduced to show the holdings of every cultivator in the smallest detail. The 
development of these surveys must be of the greatest interest to those now res- 
ponsible for land revenue administration. 

Attention is called to the departmental crest on the title-page. The opportunity 
was taken in 1947 to make suitable changes to the crest that had been first intro- 
duced in 1883. After various small changes this was redesigned by Sir Edward 
Tandy in 1924 in the form that appears on the title-pages of volumes I and n. 
The main features comprised a map of India encircled by a belt with the name of 
the department, surmounted by the Tudor crown of England, and supported by 
the names of Lambton and Everest, and the dates 1767 and 1823. 

To adapt this crest to modern conditions, the crown is now replaced by the 
Asoka lions of the Indian Union, and the latin tag by a Sanskrit motto. The names 
of Rennell and Lambton represent the founders of Indian Geography and Geodesy, 
with their dates, 1767 and 1800. The name of Everest, with his year of succession 
1823, has been dropped. He was not a founder, but a very great builder. 

Though the bulk of these Historical Records comes from departmental souroes I 
wish to thank my kind friends both in India and England who have helped me 
with information that seemed beyond my reach. I wish speoially to thank the 
staff of the National Archives of the Government of India, and the Records Depart- 
ment of the Commonwealth Relations Office in Whitehall. For the domestic details 
of the biographical notes I am mainly indebted to Major Hodson. 

The printing and making of the volume have been carried out with the utmost 
patience and care by the Printing Office of the Geodetic Branch at Dehra Dun, and 
the maps and portraits have been beautifully reproduced by the Map Publication 
Branch of the Survey of India at Hathibarkala. Special attention is called to the 
tail-piece on page 345, which was taken from the faded cover of an old Manual 
of Surveying. 

By a happy coincidence there was published last year a biography of our 
great Surveyor General, Colin Mackenzie, written by a fellow Scotsman. 

GULMABO. R. h. Phillimorb. 

July 1953. 
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Addenda & Corrigenda, Vol. Ill 



Page 

15 line 5,/ar Walter read William. 
39 line 2 from bottom, read Surknnda 

43 note 6, before ( Iv ) insert I, 

44 line 10, for ovor read nearly 

46 halfway down page, read borderland as one word. 
64 line 8 from bottom read Nongkhlao. 
83 line 1 1 from bottom read Attaveessy. 

note 10 for 22-1-18 read 22-1-16. 
98 line 4, move ref. 1 to end of line to follow rest. 

note 1,/or 66 wad 16. 
102 line 11 from bottom dehte to the Cape. 
112 line 14 from bottom for bean read been. 

122 at end of 3rd para from bottom after country insert 

[33 ]• 

123 para 6, read Tnlluckwarra in two places. 

12S at end of 2nd para, from bottom insert ref. $ to new 
note to read from .Topp, 28-12-26, BoMC. and 
renumber refs. and note* 6 and 7. 

136 note 3, delete Richard, father ofandfor 52 read 61 

145 at end of 5th para, from bottom for 62 read 51. 

179 para 6, line 2, betioeen Puissant and Biot. insert 
o omnia. 

183 section BURMA, line 4, for Vcnie's read Vinoe's and 
give ref. to now note to read Samuel Vinoe ( 1749- 
1821 ), auth. of A complete system of Astronomy 
in three 4to. vols., 1797-1808. 



Pago 

191 at end of para. 6 before 190 insert 94. 
line 3 from bottom read colaba. 

220 line 2 from bottom, against Owen enter ref. to new 
note, to read Capt., later Adm., W. F. W. Owen, 
RN., in ch. of " ill-fated " expn., " dreadful 
sicknesB and mortality", 1822-6, to avy. 3. and 
E. coasts of Africa and shores of Madagascar ; 
Findlay ( 36-8, 316-7 ). 

243 n.2, and 254 lino 16, read Gawllgarh. 

244 at end of 3rd para, after feverish add [ 404 ]. 
267 note 6, Danger-field, omit hyphen 

396 line 3, read perseverance 

447 under FALLOWS line 10„ read HAS ( van ) italics 

451 under GERARD, line 7 for 1795 read 1793 

459 under HODGSON", as new line 2, iixserl Ben. Inf. 

462 under HYDE, insert new fine. 3, All. S. Park St. 

cem. 

under JACKSON, fine 3, insert MI. S. Park .St. cem. 

463 note 1, read JO Cat. italics. 

464 line 10 from bottom, delete ref 

465 col. 2, line 27 from bottom, for ed. at read from 
407 note 9, for IQR. read I. OR. 

473 note 1, line 3, change stop to comma before barrister 
483 under MALCOLM, tin* «?, inside brackets, before 

443, insert II, 
608 under Van HEYTHUYSEN, line 9, read Mary 



ADC. 
AO. 
AGO. 
ASG. 
B to CD. 
BCS. 
B G C. 
B G 0. 
B J C 

BMAddlMS. 
BMC. 
B Pol C. 
BRC. 
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BSC. 
BTC. 
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Ben./Eccl./WillB. 
Bio. 
Bo. 

Bo to CD. 
BoCS. 
Bo GO. 
BoJC. 
BoMC. 
Bo Pol C. 
Bo R C. 
Bo S C. 
Bo Surreys 
Brit Asan. 
C-in-C. 

CD to B/Bo/M. 
CD Misc. 
CI. 
CJ. 
CP. 
C R 0. 
Cad PP. 
Cert. 
Ch Sec. 
Coll/r/g/n 
Com/Corr. 
Comn/r. 
DDn. 
D008. 
D L R. 

D S G. 
Dep. 
Dept. 
Dist. 
Div. 
E. 

E I/C/Ho. . . 
ti Itq. 
Ex Engr. 
ezbt. 
Fdbk. 
Fin. 
Ft Win. 

QBO/Comp/Lib. 

GG/in C. 
GO. 
GTS. 
Gov/r/t. 
H C Report! .. 



References to MS. Records & other Abbreviations 



Aide -de-Camp 
Adjutant General 
Agent to Governor General 
Assistant Snrveyor General 
Bengal Letter to Court of Directors 
Bengal Civil Service 
Bengal General Consultations 
Bengal General Order 
Bengal Judicial Consultations 
British Museum, Additional Mannsoript 
Bengal Military Consultations 
Bengal Political Consultations 
Bengal Revenue Consultations 
Bengal Board of Revenue 
Bengal Service Army Lists, MS. ; C R 0. 
Bengal Secret Consultations 
Bengal Territorial Consultations 
Board 

Bengal/Ecclesiastical/ Willa/C R 0, 
Biograph/ioal/y 
Bombay 

Bombay Letter to Court of Directors 
Bombay Civil Service 
Bombay General Orders 
Bombay Judicial Consultations 
Bombay Military Consultations or Diary 
Bombay Political Consultations 
Bombay Revenue Consultations 
Bombay Secret Consultations 
Bombay Survey Correspondence 
British Association 
Commander-in-Chief 

Court Despatch to Bengal/Bombay/Madras 
Court Misoellanies, C R 0. 
Central India 
Chief Justice 
Central Pro vino es 
Commonwealth Relations Office 
Cadet Papers 
Certificate 
Chief Secretary 
Collee t/ or/ing/ion 
Committee/of Correspondence 
Commission/or 

Dehra Dun/Survey Records, now at NAI. 
Director General, Ordnance Survey 
Director of Land Records, West Bengal 

( Records now at NAI. ) 
Deputy Surveyor General 
Deputy 
Department 
District 
Division 
East 

East India/Company /House 
and following 
Executive Engineer 
oxhibit No. 
Fieldbook 
Finance 
Fort William 

Geodetic Branch/Computing Office/ 

Library/Dehra Dun. 
Governor General /in Council 
General Orders 
Great Trigonometrical Survey 
Govem/or/ment 

House of Commons Reports Committee, 
1831-2 ; Vol. IX ( 254 ti seq ) ; PRO. 

Dat«» : 22nd August 1817 or 22-8-17. Editorial Insertion : 
Number of page, consultation, or paragraph : (-286 ). 
Reference to page/pUte of this volume [ 286 ]/[ pi. 8 ] : of earlier volume [ II, 286 ). 
Reference to Survey of India Hap : 72 L/12 : v. Key, vol. II, pi. 24. 
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HEIC. 
HMS. 

10. 
ib. 
Inf. 
inf. 
JAG. 
Jud. 
LFE. 

Lt Govr. 
M. 

MCS. 
M G 0. 
MMC. 
MPC. 
MRIO. 
MRO. 
MRS. 
MS. 

M Rev Bd. 
Mad. 
Magto. 
Memo. 
Mil. 

Misc/L R. 
n. 
N. 

NAI. 
NWP. 
PRO. 
PRIO. 
P WD. 
passim 
Pol. 
Progs, 
Pub/n. 
Pres/dt/cy. 
QMG. 
qv. 
ref. 

Regns. 
Rean. 
Rev. 
S. 

SG. 

S G O/S P. 
Sof I. 
SPG. 

STS. 
sd. 
Sec. 
i$io) 
<*fP) 
TS. 

Terrl. 
UP. 
v. 

VM. 
V P/in C. 
viz. 
W. 
i WP. 



Honorable East India Company 
His Majesty's Ship/Home Miso. Series, 
CRO. 

India Office ( Maps or Records ) ; now CRO. 
the same 
Infantry 

below 

Judge Advocate General 
Judicial Department 

Typescript biography of Geo. Everest by 

hid son, Lancelot Feilding Everest 
Lieutenant Governor 
Memoirs or Journals, Survey of India 
Madras Civil Service 
Madras General Orders 
Madras Military Consultations 
Madras Public Consultations 
Map Record & Issue Office, Survey qf India 
Madras Record Offic« 
Madras Revenue Selections 
Manuscript 

Madras Board of Revenue 
Madras 
Magistrate 
Memorandum 
Milit/ary/ia 

Misoellnnoous/ Letters received ; C R O. 
footnote 
North 

National Archives of India, New Delhi 
North West Provinces of Bengal 
Public Reooixl Office, London 
Personal Records, 1 0. 
Public Works Department 
here and there 
Political 
Proceedings 
Pub/lished/lication 
Presid /ent/oncy 
Quartermaster General 
which/whom/sce 
reference 
Regulations 
Resolution 
Revenue/ Reverend 
South 

Surveyor General 

Surveyor General's Office/Salary Bills 
Survey of India 

Sooioly for Propogation of the Gospel, 
London 

Superintendent, Trigonometrical Survey 
signed 
Secretary 
thus ; as printed 
above 

Great Trigonometrioal Survey ; Ms. Profess- 
ional Report/Tower Station 
. Territorial 

. Upper/ United/ Provinces, Bengal 
. see 
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CHAPTER I 



GENERAL NARRATIVE 

Notable Events — Bengal — Maims — Bombay — Revenue. Surveys — Oreat Trigo- 
nometrical Survey. 

mHIS volume extends from May 1815 when Colin Mackenzie was appointed 
I Surveyor General of India, to October 1830 when George Everest took over 
as both Surveyor General and Superintendent of the Great Trigonometrioal 
Survey. 

During this period the map of India was considerably changed by military and 
political events. The incessant agression of pinddri marauders from Malwa and 
Bundelkhand as far as Guntur called for military aotion in 1818, and led to the 
Maratha war of 1817-8 and the downfall of the Peshwa of Poona and Appoo of 
Nagpur. Persistent encroachments by the Burmese led to the war of 1824-6, the 
British occupation of Assam, alliance with Manipur, and the surrender by the King 
of Ava of Arakan, Martaban, Tavoy, and TenasBerim. 

Wide tracts were thus opened for the advancement of geography. The oloae 
of the Nepal War in 1816 led to firm and lasting friendship with the Gurkhas, and 
their withdrawal to the east of the Kali River gave a glorious opportunity for ex- 
ploring the sources of the riven and fixing the heights of the snow peaks. 

With the final passing of the Maratha Confederacy, and the establishment 
of treaties with princes and chiefs who had remained friendly during the war. 
surveyors could now work freely through the jungles of central India, and the 
uplands of the western Deccan and Malwa. Under the lead of Elphinstone and 
Malcolm the Bombay Government became definitely map-minded. 

The campaign in the Assam valley provoked a keen search for the source of the 
Brahmaputra, which produced strong evidence that it came from the Tsangpo of 
Tibet. Surveyors penetrated through Cachar and Manipur to Ava on the Irra- 
waddy, whilst the advance of the main army from Rangoon allowed a careful 
survey of the river, though it was never safe for surveyors to stray far afield. 
More was accomplished round Amherst and Moulmein where the country remained 
undisturbed by the war. 

But work was not confined to the exploration of new territories. Madras 
surveys were reorganised by Maokenzie under three main parties, one for Travancore 
and the south peninsula, a second for the Nizam's territories, and a third for the 
Northern Ciroari. 

Revenue surveys started in Bombay before 1812 were extended into Gujarat^ 
and a large staff of revenue surveyors was employed in Bengal and the Upper 
Provinces, where it was eventually decided to make no further extension, of perma- 
nent settlement. 

From 1st January 1818 Lambton's trigonometrical survey, now reaching beyond 
the .limits of the Madras Presidency, was transferred to the control of the supreme 
government, and designated The Qreat Trigonometrical Survey, of India. At the 
same time, Lamhton, who was now over 60 years of age, was given two assistants, 
Henry Voyaey as surgeon and geologist* and George Everest as surveyor. After the 
oloae of the Maratha, war, he oarried his. central ara northwards into Bexar but 
died on his way to Nagpur early in 1823. Everest continued the Great Aro of 
teiangul&tion aerom the Narbada to Sironj , but was so crippled by fever that ha had 
to take leave to England in 1 825. and did not return till five yearn later. 
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General Narrative 



In 1822 the Directors decided to start an Atlas of India to cover the whole 
oountry on the quarter-inch scale, and called on the Surveyor General to send 
home reductions from all surveys considered fit for incorporation. The sheets were 
engraved in London as material became available, and formed the standard map 
of India for the next eighty years. 

The surveys lost two great men by the deaths of Colin Mackenzie and William 
Lambton. Of their successors, Hodgson was an experienced surveyor who gave a 
good start to the revenue surveys of the Upper Provinces. Valentine Blaoker had 
much to do with maps as Quartermaster General of the Madras Army, and during 
his short time as Surveyor General established the Great Trigonometrical Survey as 
the only sure foundation for future surveys and the new atlas. George Everest 
was to prove a worthy successor to Lambton. 



Bengal 

The survey of the Himalayan tracts evacuated by the Gurkhas was put in 
hand before the end of 1815, a few months before the signing of the final treaty of 
peace in March 1816. 

Hodgson left Saharanpur with three assistants and finding no suitable 
site for the measurement of a base-line based his triangles on astronomical 
observations. He started by a general reconnaissance of the hills, through Sirmiir, 
Sabathu, and Simla, to Kotgarh in the Sutlej valley. Fixing the position of 
prominent peaks, he returned over the high passes into the Tons basin and back 
to Sirmiir, where he made the Chaur peak his principal station of observation. 
His assistants who had started detail survey all resigned during the year as they 
found their small allowances did not nearly meet their high expenses. 

During the winter he moved down to the plains, established a station at 
Saharanpur, and then worked eastw ard through Kohilkband to Bareilly, fixing his 
positions from the snow peaks already cut in, and sketching as much of the hills as 
he could see. Early in 1817 he met Webb who had started an independent survey 
of the Kumauu hills. During the spring months he worked up to Jamnotri to locate 
the source of the Jumna, and then crossed over to the Bhagirathi to Gangotri, 
the reputed source of the Ganges, being joined on his way by James Herbert, 
his new assistant. 

They both got away to military duty for a few months at the end of 1817, but 
on his return Hodgson found himself too unwell to take an active part in the 
survey, and left most of the observations to Herbert. He resigned in October 
1818 and. having convinced himself that astronomical observations alone did not 
prove a satisfactory basis for his triangles, left Herbert, to measure a proper base- 
line on the ground. 

Herbert devoted the cold weather of 1818-9 to the measurement of this base- 
line, and, after connecting it with the triangulation, found satisfactory results at 
last. He spent the rains of 1819 at the pleasant hill station of Kotgarh, fifty miles 
north-east of Simla, and the next three months in the upper Sutlej valley beyond. 
He was later joined by Thomas Oliver and on his transfer to Calcutta left him 
to complete the work by June 1822. 

Webb completed his survey of Kumaun towards the end of 1821. HiB first 
reports on the heights of the Bnow peaks, which included those of Nanda Devi and 
-the western giants of Nepal, created a sensation and some scepticism in 
Europe, but his critics were satisfied on the publication of professional details. 

During the struggle against pinMris and Marfithas most of the survey in 
the Bengal Presidenoy outside the Himalayan area was concerned with revenue 
administration, the settlement of boundaries, or the construction of roads. Revenue 
surveys became of increasing importance, and by 1822 had been started seriously 
m Sylhet, the Sundarbans, and the Uppor Provinces. 
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In 1824 the outbreak of war against Burma diverted most of the revenue 
surveyor* to the exploration of Cachar, Assam, Arakan and Burma, in support of 
the troops. I'emberton was the leading surveyor on the Oaohar front, and he soon 
pushed forward into Manipur, where he continued for several years in a semi-political 
capacity, surveying the frontier with Burma, and running a line down to Ava. 

Bedford, Wilcox and Burlton did most of the survey up the Brahmaputra, 
reaching Pasighat on the Dihang, and the Brahmakund fifty miles east of Sadiya. 
On Bedford's withdrawal in September 1826, Wilcox was specially commissioned to 
discover the source of the Brahmaputra. Abor tribesmen stopped his journey up 
the Dihang, but he satisfied himself by several measurements that the Brahmaputra 
derived the great volume of its water through the Dihang which appeared to flow 
directly from Tibet. After several journeys into the Mishmi Hills, he and Burlton 
travelled eastward into Burma, and in May 1827 reached the western branch of 
the Irrawaddy near Putao, or Fort Hertz. The small flow of water in this branch 
gave strong evidence against the suggestion that the Tsangpo of Tibet made one with 
the River of Ava. Both surveyors were laid up with fever for several months after 
this adventurous journey, and Wilcox then withdrew to Calcutta to work up hia maps. 

Very little work could be done by the surveyors in Arakan owing to the ravages 
of fever, difficulties of communication and transport, and the impossibility of 
working without escorts. 

The most valuable work in Burma was done by Peter Grant, who had just 
returned from leave to the Cape, where he had spent most of his time with the 
Astronomer Royal. He landed at Rangoon in July 1825, armed with first-class 
instruments, and took observations for latitude and longitude at Rangoon, 
Prome, and other places up the Irrawaddy, whilst his assistants made detailed 
surveys. After the campaign was over Browne and Trant made independent 
surveys across the Arakan Yoma to the west coast. 

After the signing of peace in February 1 820, Grant moved to Moulmein, where 
he took more astronomical observations. He made three short trips up the Sal ween 
and surveyed the rivers of Amherst to the Siam border. By the end of 1827 
he was saturated with malaria, and had to withdraw to Calcutta. He hoped to 
regain health by a sea voyage but died at sea in April 1828. 

The close of the Maratha War left the southern and western frontiers open for 
further surveys. During the long minority of the young chief of Nagpur, the Resi- 
dent took the opportunity to have a good one-inch survey made of the greater 
part of the country, that was carried through between 1823 and 1830 without 
reference to the Surveyor General. The Quartermaster General maintained a 
number of surveyors rated as a.q.m.g.'s, who extended military surveys into 
the sparsely habited territories of Nagpur, Malwa and Rajputana. 

Of the surveys controlled by the Surveyor General, Franklin carried on in 
Bundelkhand intermittently till 1820. Under Hodgson's direction Johnston 
completed the survey of Bhopal between 1819 and 1823, and Alexander Gerard 
spent two seasons from 1822, and a short one in 1827, surveying further north, 
towards Nimach and Jaipur. In 1828, a more extensive survey was started 
by Boileau from Allahabad ; he ran traverse through Cawnporc to Delhi and 
Agra, incidentally correcting an error in the longitude of Cawnpore which had 
persisted jsince that fixed by Reuben Burrow. He then worked westwards 
towards Bharatpur, whose chief had at last submitted to British arms. In plan- 
ning these surveys, Hodgson aimed at a system of co-ordinated and intersecting 
traverse lines, controlled by regular astronomical observations ; continuous triangn- 
lation was out of the question. 

Madras 

Mackenzie's appointment as Surveyor General of India found him just returned 
to Madras after four years absence in Java and Bengal. He applied himself at 
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once to the reorganization of the Madras surveys on "one uniform system", follow- 
ing the principles he had worked out hi .Mysore and the Ceded Districts. 

He planned four field parties which were later reduced to three, each under an 
experienced military surveyor, and each with a number of country-born assistants, 
and a writer or interpreter. Survev was to be based on Lambton's triangles where 
available, but elsewhere the party was to measure its own base-lines. Lesser 
triangles were to be observed as a rule by the military surveyor in charge, 
and the detail rilled in by theodolite traverse or plane-table. Survey was on the 
one-inch scale, each party reducing its own work to the quarter-inch scale 
season by season. Assistants were found for these new parties by closing down 
the separate district surveys. 

The party which had just completed the survey of Sonda under Garling was 
now moved to Coorg under Conner. Garling raised a new party for the Nizam's 
territories, and Ward a third for Travancore. There was some delay in forming the 
fourth party intended for the Northern Circars. A start was made at the end of 
1815 by sending a small detachment north of the Kistna, whilst Mountford took 
another to Cimtur, which had been left unfinished by the closing of the Military 
Institution. Mountford had to be withdrawn to take over the Madras office, and 
it was not till 1820 that an officer was found to extend survey north of the 
Godavari, beyond the last of Lambtons triangles. 

Survey was to cover all detail required for military and civil needs, with a 
statistical and descriptive memoir of the country. Mackenzie insisted on steady 
progress strictly according to programme. All parties were to be under the 
control of his representative at the Presidency. 

Mackenzie was so engrossed with this work at Madras that he did not move to 
Calcutta till July 1817. He left Riddell in charge, with a small drawing section 
that was fully occupied in maintaining records, copying maps for the Court of 
Directors, and subject to the Surveyor General's approval compiling any special 
maps the local Government might call for. He kept a tight control from 
Calcutta, and exchanged letters with Riddell at least once a week. On Riddell's 
death in 1818. Mountford was brought in from Guntur, and the post was up-graded 
to Deputy Surveyor General in 182:!. Mountford died in 1824, and was succeeded 
by Duncan Montgomerie. Both officers were good administrators, and did much 
to maintain a high standard of survey and mapping, even though they were 
never able to inspect the units in the field. 

Ward set out from Madras in July 1816 and, picking up the assistant surveyors 
in Dindigul, started them on work in Travancore, where the country was mount- 
ainous, heavily wooded, and full of fever. He was joined early in 1818 by Connor's 
party from Coorg, and between them the Travancore survey was completed by 
the end of 182(1. Ward then finished off the Dindigul survey, and moved to 
Coimbatore to survey the Nilgiri Hills, for now that their healthy climate was 
appreciated there was an urgent call for maps. Ward completed his survey with 
heights of the plateau and its peaks by the end of 1823, and then moved down to 
Malabar. 

He was now so saturated with fever that he had to take leave to the Cape, 
leaving two trusted assistants to carry on. Little progress was made in his absence, 
however, as both Keyes and MacMahon were continually sick, and Keyes died 
the following year. Ward returned at the end of 1825, a new man with a wife 
to look after him, and the survey went steadily forward till, early in 1830, 
Malabar was completed, together witli the Wynad, and sound connection made 
with all adjacent surveys. Ward was a fine topographical surveyor, and his 
(survey of these heavily wooded, intricate, and fever-ridden hills of the south-west 
peninsula was a magnificent piece of work. 

Lambton had taken his triangles into the Nizam's south-eastern territories during 
181G, and it was convenient therefore that Garling should start his topographical 
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survey in the Raiohfir Circar, in the Tungabhadra-Kistna doab. He started work 
in July 1816 with three assistants, completing Raiehur by the end of 1817 and then 
moving northwards. Being a master triangulator after Lambton's own heart, he 
pushed his triangles beyond the western frontiers, and fixed the positions of the 
famous ruins of Bijapur, finding his work greatly appreciated by the Bombay 
surveyors working from Poona. His enterprise was rebuked by Mackenzie, who 
insisted that he had no right to exceed his instructions which confined him to the 
Nizam's dominions. 

Survey was much interrupted by sickness, and the party hail to retreat to 
Bellary each vein- for the rains. One of the assistants died in 1819, and Garling 
himself died the following year. Conner came up from Travancore, but died within 
a month of reaching Hyderabad. Robert Young took charge in December 1821, but 
after two field seasons he also succumbed, and died in July 1823. Under Crisp, 
another officer of the Military Institution, work proceeded steadily .south of Hyder- 
abad till, in 1825, the Surveyor General ordered the suspension of the survey so 
that its records could be brought up-to-date and re-arranged by administrative 
cirriirg. Crisp and one assistant moving to Calcutta for the purpose. The party 
reassembled again for Held work in January 1827, but shortly after Crisp handed 
over to J. T. Webb. Webb took sick leave to England in 1820, and left the party 
to Henry Morland. in whose capable hands it continued, off and on, for nearly 
twenty years. 

The survey of the Northern Circa rs was long overdue and except for the fertile 
coastal fringe the country was practically unknown, as there had been none of the 
military activity that had opened up other parts of the peninsula. Mackenzie had 
hoped that Lambton would be able to provide the necessary triangulation, but 
his main central arc had prior claim. 

After a start had been made by a party of assistants north of the Kistna, 
Richard Hodges took charge early in 1820 and measured a base-line near Ellore, 
but died shortly after. Snell, who took over in November 1820, held on for nearly 
15 years, and carried triangulation and detail survey right through to Ganjain. 
He had many casualties among his assistants owing to the pestilential character 
of the fever-ridden jungles, but he nursed the party through. Montgomerie was 
frequently roused to fury by the slow progress made, anil was convinced that Snell 
was a shirker, but though wide gaps were left along the western borders they 
were not of much political or military interest and reliable maps were produced 
of the greater part of the country. 



Bo.unAY 



At the outbreak of the yj/w/ian-Maratha wars of 181 G to 1818, the energies of 
the Bombay surveyors were mainly directed to large-scale revenue surveys. 
Williams, whose office as Surveyor General had been abolished in 1815, continued 
in charge of the revenue survey of Broach, and as senior surveyor held charge of 
all mapping, and continued to advise Government on survey matters till he retired 
in 1821. 

During the war a number of officers were employed on military surveys of roads 
and communications, which under the enthusiam of Malcolm and Blacker were 
compiled into valuable maps of Malwa and the Deccan. Soon after peace was 
signed Elphinstone, now Commissioner at Poona, called for a regular survey of 
the Deccan, which was started by James Sutherland in 1818 with three or four 
Bombay officer assistants and another three lent from Madras. Triangulation was 
extended by Jopp from the south, starting from bases provided by Garling. An 
independent survey of the Southern Konkan was started in 1822 by Thomas Jervis, 
who measured his own base-lines as well as connecting to the triangulation of 
Garling and Everest. 
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There were many changes amongst the officers of the Deccan survey, but work 
proceeded steadily till, with the Konkan survey, it was closed down in 1830. 
Sutherland was appointed Assistant Surveyor General in 1822 and promoted to 
Deputy the following year. On his departure to Europe in 1826 he handed over 
to Jopp, who held the post for the next seven years. 

Neither the Deccan nor the Konkan survey was of very high standard, and 
both laoked the accurate control that would have been given had Everest's longitud- 
inal branch of triangles been continued to Bombay. In 1827 Jopp obtained the 
Surveyor General's support for a trigonometrical survey oil scientific lines, and 
Robert Shortrede, famous later for his logarithm tables, started triangulation 
from a base measured just above Khandala Ghat on the Bombay-Poona road. 
His work was not, however, in any way comparable with that of the Great Trigono- 
metrical Survey, and was stopped by Everest's orders in 1834. 



Revenue Surveys 

The East India Company was a commercial concern, and the Directors were 
immediately interested in their trading profits, and in drawing a substantial and 
regular income from their cultivated lands. They fully realised that a contented 
and hard-working peasantry was essential to the collection of land revenue, but 
their officers experienced great difficulty in making equitable assessments. The 
various indigenous systems of land measurement and valuation of crops were simple 
and cheap, but had no pretensions to accuracy, and were liable to the grossest forms 
of corruption and injustice. 

After various experiments in Bengal, the permanent settlement of 1793 had 
been introduced with the object of avoiding future difficulties. The zamindars, 
or landholders in possession, were to pay a fixed sum every year, based on the 
estimated assessment of their holdings in 1793, and Government renounced all 
further claims on the value of the crops. The drawbacks of the soheme were 
innumerable, for no provision was made for future changes of ownership, or the 
subdivision of holdings. There was no record of the precise limits of the lands 
covered by the settlement, and no provision for the assessment and collection of 
revenue in areas not so covered. 

In Madras settlements of revenue were made distriot by district according to 
local circumstances. In most cases there was no regular land measurement, but 
assessments were made from old records and continued indefinitely. Alexander 
Read in Salem, and Thomas Munro in the Ceded Districts, had made important 
surveys with local Indian staff, and had introduced a trustworthy system by which 
a fair assessment was spread over the cultivators of those districts. 

The rich lands of Bombay and Salsette islands were subjected to a meticulous 
survey under Thomas Dickinson and his military assistants. Dickinson not 
only made detailed measurements with high technical skill, but also classified the 
soils and crops, and assessed the revenue to be paid on each holding. The survey 
was commenced in 1811 and not completed till 1827. 

The survey of Broach by Williams and five or six military assistants, though 
not on such a large scale, was nearly as elaborate. After the experimental survey 
of one village in 1812, the survey of three parganas was completed by 1817, and 
then extended throughout Gujarat. Cruikshank, who took over from Williams, 
closed down field survey in 1827, but did not complete his maps and reports tili 
two years later. The Directors were greatly pleased to get the detailed information 
provided by these surveys, but they were expensive and elaborate, and but little 
used by the district officers, who preferred to base their revenue assessments and 
collections on the anoient customs of the country. 

Less elaborate surveys were started in the Deccan, somewhat on the lines of 
Munro s Burvey of the Ceded Distriots, but were in some instances unsatisfactory 
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owing to the high rate of assessment. The most valuable was that made of Satara 
by Adams, but extended efforts made under Robert Pringle, a Bombay civilian, 
were the subject of continued criticism and discussion and eventually led to the 
valuable system worked out by Wingate, and followed by the Bombay Presidency 
for the next generation. 

The most important of the early surveys in Bengal, following the permanent 
settlement, were those of the Sundarbaris and of Sylhet. Reclamation of the Sundar- 
bans, which had been abandoned soon after the death of Henckell, became a matter 
of some interest after 1807, and was mainly effected by cultivators who wished to 
extend their fields without increase of taxation. As all land that had not been 
cultivated in 1793 was held to belong to Government, the first requisite was a survey 
of the limits between cultivation and waste land, and this was the main purpose 
of the survey started by William Morrieson in 181 1, and extended by his brother 
Hugh till the breakdown of his health in 1818. 

In 1811) a Commissioner was appointed to ascertain how far the zamlndara had 
encroached beyond their permanently settled estates, to resume such encroachments 
on behalf of Government, and to settle the terms of redistribution. In 182 1 Thomas 
Prinsep was appointed surveyor to the Sunderbans Commission, and survey 
proceeded continuously for the next ton years, Prinsep being succeeded in turn by 
Mallock and Hodges. It was during this survey that the Sunderban.-i lands were 
distributed under the serial lot numbers by which they are still known. The 
surveyor confined himself to natural features only, the klmte or creeks which formed 
the lot limits : he was not concerned with measurement of fields or assessment of 
revenue. 

Only -,100 square miles of Sylhet district came under the permanent settlement, 
the remainder, over :!,000 square miles, being at that time uncultivated, and the 
property of Government. There had since been much extension of cultivation, 
and efforts were first made to measure this by the doubtful agency of amlna. In 
1822 the Commissioner obtained the services of Thomas Fisher to control these 
um'tns by a master survey of blocks and estates. Fisher continued this survey until 
182i», though interrupted for two seasons by the Burmese war. His accurate 
survey of the outer limits of his blocks proved a great stimulus to the accuracy 
of the amlna, and produced valuable results without the excessive expense incurred 
in Gujarat and the Upper Provinces. 

It was long debated whether a permanent settlement should be applied to the 
districts of the so-called Ceded and Conquered Provinces, taken over by the Company 
between 1801 and 1H0G. The Directors were most reluctant to make any settlement 
without a better knowledge of the resources. They were much impressed by the 
results of Munro's survey of the Ceded Districts, and still more so bv Williams' 
survey of Broach, and they strongly advocated the adoption of thorough surveys of 
this nature both in Madras and the Upper Provinces of Bengal. The Bengal Govern- 
ment was alarmed at the probable expense and very heavy nature of the work, 
and referred the question to the Surveyor General. Mackenzie was, however, 
far too cautious to express any definite opinion, and indeed he was not sufficiently 
acquainted with Bengal conditions, or the problems involved, to formulate re- 
commendations on the subject. His health was failing, and he had lost his vigour. 

After his death in 1821 Hodgson took up the question with enthusiasm, and 
with his co-operation Government issued instructions laying down the general 
principles that should guide the conduct of revenue surveys in the upper provinces, 
and the extent to which they should be used by the district revenue staff. 

During 1822 four separate surveys were started in Gorakhpur, Rohilkhand, and 
Delhi ; each under charge of a military surveyor, who had a military assistant, 
three or four country-born assistants, and the same number of amlna. Each party 
was responsible for a professional, or European, survey, entailing a base-measure- 
ment, with triangulation and traverse, and survey of main topographical features, 
besides administrative and village boundaries. The surveyor in charge was not 



8 



General Narrative 



responsible for measurement of fields, or valuation of soil or crops, as in Bombay, 
these being left to the district officers and their Indian staff. Village maps were 
on the scale of eight inches to a mile, and areas of cultivated and waste land were 
calculated separately. The task was colossal and, as the surveyors were anxious to 
produce good work, progress was desperately slow considering the area that had to 
be covered. t 

The surveys came directly under the orders of the Surveyor General until Blacker 
took over from Hodgson in October 182:$. Hodgson was then appointed Revenue 
Surveyor General, making his headquarters at Fatehgarh where he was alongside 
the Commissioners for whom the. work was being carried out. On the outbreak 
of the Burmese war all the surveyors except those of Delhi were called off for survey 
with the armies, most of them drifting back to the revenue surveys before the end 
of 1826. On Blacker's death Hodgson resumed office as Surveyor General, and 
continued to administer the revenue surveys until Herbert took them over on his 
leaving India. By 1830 the number of parties in the Upper Provinces had in- 
creased to five, with a total of 6 military officers, and 25 civil assistants. 

Government, as well as the civil revenue officers, fully recognized the great 
value of the survey, but were impatient at the deliberate, precise, methods 
followed bv the surveyors. Anxious to get sufficiently reliable surveys at a 
much faster rate of progress and at lower cost, the Governor General, Lord William 
Bentinck, summoned a conference of revenue officers and surveyors at Allahabad in 
1833, which led to a considerable increase of outturn. 



Great Trigonometrical Survey 

By 1815 Lambton, being in at least his 60th year, had completed his triangula- 
tion south of parallel 16°, and carried his central arc up to Bidar in latitude 18°. 

For the next six years he occupied himself at Hyderabad with reports and 
computations. On the basis of his great arc along ten degrees of meridian, and of 
French and British measures, he worked out fresh values for the figure of the 
earth, and with these recomputed his work, not only once, but twice. 

Field work was carried on intermittently by his assistants, though precautions 
had to be taken on account of the war. In addition to extending the great arc 
northwards to the Godavari during 1817, De Penning spent several months of 1 SIS 
on secondary connections to the south. 

When Everest joined at the end of the year he was, after a few months training, 
deputed to run triangles north and south between the Kistna and Godavari rivers 
to the east of Hyderabad. Work lay through difficult hilly country, covered with 
dense forest. Following Lambton's regular procedure he took the field during the 
height of the rainy season, in order to take advantage of the clear visibility, and 
he and his men were overwhelmed by malaria. After a second attempt he was 
compelled in 1 820 to take long leave to the Cape. 

During his absence, tiiangulation of the south-east area of the Nizam's territories 
was completed under De Penning, and in the rains of 1821 Lambton moved out 
to extend the great arc to Berar. De Penning took the triangulation to within 60 
miles of EUichpur, but then had to break off as his whole party was orippled with 
fever. With Voysey's help Lambton measured a base at Takarkhera, and made the 
necessary astronomical observations, though he was no longer capable of accurate 
work or prolonged exertion. 

Everest rejoined from leave just as Lambton was packing up for his return to 
Hyderabad, and in October 1822 was given an independent taBk, to run a chain of 
triangles westwards towards Poona and Bombay, whilst Lambton closed down his 
•establishment at Hyderabad, and set out, sick but determined, on the long march to 
Nigpur where lie proposed to set up headquarters for his work to the north. The 
journey was too much for him ; he was nearly 70 years of age, and was in an 
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advanced stage of consumption. He died on 21 Kh January IK23, at Hinganglmt, 
about 50 miles short of Nagpur. 

Everest- broke off his triangulation just short of Sholapur. and returned to 
Hyderabad to assume charge and to follow out Lambton's programme in carry- 
ing the great are northwards towards Agra. During his independent operations 
lie had worked out several improvements in technique and procedure. He had 
discovered and put into practice the great value of night observations to lamps, 
thus taking advantage of the nocturnal increase of vertical refraction. He had 
devised suitable lamps for the purpose, and was now able to avoid the unhealthy 
months of the monsoon. But he had found no panacea for the vagaries of Indian 
climate and disease, and was struck down with fever just as he was starting out 
from Hyderabad at the end of the rains of 1823. This fever haunted him on 
and off for the next two years, but he was a man of indomitable will, and did not 
give in until he had carried his triangles to a successful close at Sironj, through 
more than three degrees of arc. Such was his weakness that he had at times 
to be held up to his instruments by two of his men. 

Setting out from Hyderabad in October, he deputed Joseph Olliver to carry 
the triangles northwards from the point where they had broken down two seasons 
earlier, whilst he and Voysey went forward to meet De Penning at Elliehpur. 
Here he accepted Lambton's measurement of the Takarkhera base, but took parti- 
cular care in connecting it to adjacent stations, and made fresh observations for 
zenith distance. 

He now lost the services of both De Penning and Voysey. De Penning had a 
large family to educate in Madras, and Voysey found his salary insufficient. He 
had done valuable pioneer work as geologist, though his researches had not revealed 
any hidden causes of local attraction, the chief purpose for which Lambton required 
his services. His health had been badly shaken during his five years with the 
survey, and he died just before reaching Calcutta after his long march from Berar. 

Left now with but two trained assistants, Olliver and Rossenrode, Everest 
carried his triangles through the difficult wooded hills and river valleys that lay 
north of Berar, and reached comparatively open country round Sironj, on parallel 
24°, in November 1 824. Here he spent three months measuring a base and making 
observations. He was now completely worn out and towards the end of 1825 
handed over Olliver and left for England, not to return till October J 830. 

The years he now spent in England were all in the service of the trigonometrical 
survey. The important instruments and equipment with which Lambton had 
started the survey were damaged and worn — the great three-foot theodolite — the 
zenith sector — the chains — and he was commissioned to study the latest develop- 
ments in Europe, and purchase for the survey the most up-to-date and suitable 
apparatus that could be obtained. Making contact with the Ordnance Survey of 
Great Britain, besides leading scientists and instrument makers, he fulfilled 
his mission to such good effect that on his return to India he was able to 
reorganize the work of the survey, and bring its operations up to the highest 
standards of accuracy to be found anywhere at that period. An equally important 
task was the working out and analysis of the results of his observations made 
between 1823 and 182;>, and these he published in 1830 under the title .4a 
Account of the Measurement of an arc of the Meridian, beiuxen the Parallels of 20" 3' 
and 2i° 7'. 

There had been much discussion as how best to employ the staff during Everest's 
absence. There was no officer suitably qualified who could be trusted to continue 
the great arc northwards to the mountains, as planned, and it was decided that 
Olliver should run a longitudinal series of triangles from Sironj to Calcutta, 
working with the best available serviceable instrument, an 18-inch theodolite. 
Olliver completed this by 1832, working through the difficult, unhealthy, country 
of Bundelkhand, Baghelkhand, and Chota Nagpur. Coming down to the flat 
plains of Bengal he was faced by the same problem that Lambton had met on the 



10 



General Narrative 



coast of Tanjore, but without the advantage of high pagodas to give visibility 
above the serried tree-tops. Help was found in the single line of telegraph 
signalling towers that had been recently built between Calcutta and Chunar, 
and these were supplemented by specially built towers such as were later used for 
carrying the great triangles across the Ganges valley. 

Time marches on. and the story of another epoch has been told. 1830 is a 
most important date for the Indian surveys, for it marks the triumph of Lambton's 
great conception, the subordination of all survey work to the one master survey 
"ascertaining the great geographical features of a country upon oorrect mathe- 
matical principles". When Everest became Surveyor General he gave the Great 
Trigonometrical Survey first priority, and was determined to push it forward with 
all the means at his disposal, and to allow no survey to be initiated on any other 
basis. 



( HAFfER II 



BENGAL & THE UPPER PROVINCES 

Chiltuyo)ig <t- Sundarbam, 1815-8 — Calcutta — Bengal Rivers — Marine- Sur- 
veys— Orissa, 1818-21 — Nepal Frontier, 1816-20 — Oudh, & Oorakhpur, 1817-20 
— Satoranpur <fc Dehra, 1815-9 — Delhi Canalu — Allahabad to Agra, 1827-8 — 
Agra, 1829-30 — Roads. 



f MHOUGH it was now more than forty years since Rennell had completed his 
I survey of Bengal, on scale no larger than five miles to an inch, it was only in 
a few districts that demands were made for bettor maps. Such demands came 
generally from district officials who wanted something in the nature of u general 
revenue survey shewing villages and their cultivated lands and the main features 
of the country. For such purposes were the surveys of Chittagong and the 
Sundarbans, where large areas had been opened up since the adoption of the 
permanent settlement. Both were started before the Nepal war, and Cheape's 
survey of Chittagong was too important to be interrupted on its account 
[II, 19,178]. 

His fieldbooks run from January 1 8 1 r» to March 181", whilst his final maps 
were not completed till October 1810. The survey was conscientious and 
thorough. His maps were plotted first on the one-inch .scale, and then reduced to 
half-inoh, quarter-inch, and finally to ten miles to an inch, all clear and full of 
detail 1 . 

The survey was to cover (hone cultivated tracts nut included in existing surveys. ..for 
the assistance of the Revenue Department in the assessment of the lands, the measurement of 
which was at thivt time undertaken by the Assistant Collector. ... 

Newly cultivated lands lie contiguous to the hills and jungle, and nearly throughout the 
whole district a new topographical survey is in progress of all lands lately reclaimed 2 . 

The map has been constructed from a series of routes surveyed by compass & chain, 
excepting the southern parts of the district... where the perambulator was used. ... 
These routes have been carried along the edge of the hills and jungle, and into the 
cultivated recesses and corners, so as to define the boundary of the cultivated tracts ; like, 
wise along the banks of the rivers, along the whole of the roods and, where the cultivated 
tracts are of sufficient extent, ... intersecting the country so as to form a series of diagonals, 
averaging a square 2 or 3 miles each side. 

The survey has been corrected by latitudes.. .likewise by bearings... taken to the peaks of 
hills when visible. ... The longitude of Islamabad [ Chittagong ] has been taken from Major 
RenneU's map [I, 152 ]. ... 

The survey of the Naaf River was attended with a good deal of difficulty and fatigue, in 
consequence of only small uncovered boats being procurable. ... The Kurnufoollee River has 
been surveyed.. .by means of a rope 1,000 feet long, sustained on the water by floats, and the 
position of Rangamatty determined by bearing & augle of altitude of Dolphin, the distance 
being deduced from the height of this hill having been previously determined. ... Sundeop 
Isd. [ is] not surveyed, but laid down by bearings from Seetacoou Hill 3 [ I, 23 ]. 

Cheape made no attempt to survey the wild hills to the east, but he gives 
a panoramic view shewing the "Blue Mountain" some forty miles distant, with 
bearings to individual peaks'. 

1 JOUO. 39 ( 14-18 ) ; Misc. 8-0-20. » F<lbk. MRIO. M 257 ; Report, BMC. 2S-10-16 < 83 >. " Sfta- 
kund, 79 N/10. 'MRIO. 39 (10); Misc. 20-O-19. 
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The passes thro' the hills being so similar to each other, it was considered a waste of time 
to go thro' the whole of them In those the survey lias heen curried through, the perambu- 
lator has been ubciI, boiug impracticable for the chain. 

The occoinponying map on ( he scale of 10 miles to an uich will serve to show my idea of these 
hills, with the course of the Kolndyng River, said to be our eastern boundary [ 08 ], likewise 
of the nullahs running into it. the position of Arracan [ <>8 1. & roads thro' it. ... Altho' the 
information it will convey is very limited, and 1 have no great opinion of its correctness, it 
will yet serve to show the idea the hill people and Mugs 1 have of our boundary 3 . 

William Movricson had started the Sundarbans survey in 1811, and his brother 
Hugh carried on till called off by the Nepal war [ II. 14-5. 177 ]. Here again the 
primary purpose was to ascertain the extent of cultivation for revenue assessment 
[ 134, 139 ]. William had surveyed the area " between the Hooghly on the west and 
the Juboona and Koymungul rivers on the east", his brother making 'considerable 
progress... from the Koymungul River eastward to the Cubberduck" 3 . When 
Hugh resumed survey, 1st October 1810, lie reported thai 

noarlv one half of tho survey. ..is completed. Great difficulties arise in carrying on, ... the 
immense extent of jungle, the habitation of tygers and other beasts of prey, preventing the 
possibility of landing on almost every part of this extensive trout . The variety of tides, 
current*, and coimH'r currents, (lowing from a hundred different channels, will in some 
measure explrtin the intricacy of keeping an exact log on board the vessel ; indeed nothing 
but the must unremitting attention, with the assistance of the best instruments and constant 
scries of astronomical observations, can conduct a surveyor through such a laby rinth*. 

He carried on with many adventures and difficulties till October 1818, when he 
had to close down owing to continued ill-health leaving unsurveyed a width of about 
(ill miles west of the Jleghna 5 | 7. 140 ]. 

Another survey interrupted by the war was that of the district boundaries of 
Hooghly, Burdwan. Midnapore, and the "Jungle Mehals". orManbhum, started by 
.Jackson in 1814 [ II. 19 ] and completed by him between April 1 8 Ui and July 1817". 
Everest remarks that though the map "gives a good delineation of the topograph- 
ical features of the country ", its projection and scale were untrustworthy 7 . 



Calcutta 



.Surveys could never keep pace with the expansion of Calcutta [ II, 17-8 ], and 
in February 1810 Richard Faithful, of the Pioneers, was appointed "to correct the 
surveys of the suburbs . . .at Howrah and other places " . His maps covered ' ' Cosseepore, 
Barnagore'', scale 100 yards to an inch, and the "Suburbs of Calcutta between 
Barnagore, Salt Water Lakes, etc. ", scale :!00 yards to an inch". 

In the cold w eather of 181 K-9 a class of apprentice surveyors 9 made a survey of 
the botanical gardens at Sibpur, which was beautifully drawn, probably by their 
instructor, William. Scott [19]. It shows "General A. Kyd's garden' [ I, 347], 
now the property of ('. T. Metcalf, Esq." 10 , on the river bank in the north-east 
corner, the present site of the Bengal Engineering College 11 . During 1821-2 they 
also surveyed Calcutta mairlan, scale 8 inches to a mile, from Government house 
on the north to the jail and militia lines in Alipore on the south 12 . 

A survey of Kiddorpore was made for the Board of Revenue by Henry Osborne 
[ 138 ], and he tells of difficulties from the 

the great unwillingness of tho adjoining owners to point out the boundaries of their own grounds, 
or such as they lay claim to. and the removal of the pins which I put down to guide me. ..! 
I should much wish to have a statement of the whole quantity of ground originally takoii 

' Mulwramiulm, people „( OhitUgontr. 3 Report, 14-10--1U, from MIUO. Mine 20-O-19 it XI 9fi7 • 
other IdMw. M 2M-U; later mp, ,-ompiled 1H32, with lskilioa Wl>r k t„ north [ ■ }N-u 1. il>. 39 ( (1-10 ) 8 m to 
mch • TO: i.M-16 (SO )* BMC. 24-5-16 (119). Mb. 26-10-16 ( & '.W orlg'L ro ugl "prL 
Lmctioiw on J-inch »cale, MRIO. Mm: 9-0 -Is, nni | J-incl. reduction*, Misc. 8-O-IH. • BG0 GG 1B-4-1B- 
m»p, alMrtlt Linen Male MK10. 38 ( jo-2 ) , ftibk. a,. M r>28. ' l)I)n. 205 ( 20S-I7 ) 17-0-31 ' "MRIO 40 

h™ isnh nun Urn ^Tituu? !i,% n 1 1 'IS'V 2 ' 154 n - 6 J- " Ch >»- Thoophil.w Metculfo ( 17815 ) ; 
BCH. 180(1 ; US II. ; D! 11. " MRIO. 49 ( IK ); 200 ft. to inch. "ih. 43(14). 
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to make this road. ... During the government of Lord Mornington l ...it contained a width 
of 600 feet, and extended from the old Garden Reach road near Kidderpore bridge to its 
junction near the 5th milestone, a distanoe of about 2* miles. ... About 280 biggahs-.has 
been dist ributed in various ways, of which it is necessary to render an account by my survey . 
This survey was not completed, "the expenses having exceeded the amount contem- 
plated by Government" 3 , but Osborne published in England a "Plan of Calcutta, 
with the latest improvements ", in one sheet— in a case— price 82s. 6d. 

From 1820 the capable and versatile surveyor, John Schaloh [II, 440-1], was 
employed by the "Lottery Committee" to survey the salt lakes and surroundings 
of Calcutta, and to prepare a plan for navigable canals connecting the Hooghly with 
the waterways leading to the Sundarbans, since Tolly's Nullah [ I, 64, 65 ] could no 
longer cope with the traffic. He made a detailed survey, laid out the canals, and 
designed and constructed many important bridges. His map was engraved in 
eight sheets, scale 500 feet to an inch, and issued in 1825 with a "Book of 
Reference" 4 ; 

Map of Calcutta., .will issue from t he press in the new year. Engraved by Mr. E. Le Combe, 
Entally. The unusual large size of the plates, uiid the minuteness & accuracy with which 
every feature of the town in inserted, excite our admiration. ... The engraving has been made 
from the large MS. survey executed under the immediate superintendence of the Committee 
of Improvement, by a gentleman of rare attainments and talents, whose delicacy we must not 
wound by broader allusion 5 . 

It is proposed to publish in Calcutta an engraved map of that city, on the best English 
drawing paper, S feet 4 inches long by 2 feet 10 inches broad, covering an area of about 20 
square miles. The mup will contain every street, lane, and road in the town. ... It will show 
every pucka bhilding, public office, & private dwelling. ... To be ready for delivery. ..March 
1825. Price Rs. 40. or Rs. 45 mounted 6 . 

There were several engraved editions on various scales, the following legend 
appearing on that of 1830 ; 

Plan of the City of Calcutta and its enHrnn«, Surveyed by the late Major J. A. Sohalohfor 
the use of the Lottery Committee, and containing all their improvements, with additions fiom 
the Surveyor General's office, and from recent surveys by Captain T. Frinsep. Engraved by 
E. Do La Combe. The publisher begs to return his thanks to Mr. W. N. James of the Surveyor 
General's office for the aid he has afforded in the surveys of the additions made to this edition. 

Scale about 500 feet to an inch. Price per set of 4 sheets 12 rupees. 

[ Under the heading is A View nf tin Government House, and the Houses adjoining. No 
evidence as to the artist — A bhangywala, carries two gharas of water in centre — an empty 
ghara lies in left-hand corner— an Indian woman stands talkinii to a squatting man on left 
edge — a palki with servant and 4 bearers stands by the road ]'. 

A reduced sketch, scale 6 inches to a mile, was printed in 1826 by Samuel Smith*, 
and a later edition, soale 4 inches to a mile, with Prinsep's corrections, was issued 
by Tassin in 1832. 

The Lottery Committee was the prototype of the modern Improvement Trust, 
and the profitable manner in which it raised funds was no doubt adapted from the 
successful lotteries run by Edward Tiretta [ I, 389 ]. The lotteries were closed 
down in 1830 "for so-called moral reasons" n . 

Schalch's official designation was "Superintendent of Canals and Bridges". 
Accounts of his work are given in a letter to the Directors, and in a volu me of 
Selections from Bengal Government Papers, 1865-1904, describing the canals ; 

The insuffii-ieiicy of Tolley's Nullah has long been admitted. The delays and difficulties 
which occur in the passage... constitute a serious evil. ... Being fully persuaded th.it the work 
proposed l.y Lieutenant Schaloh. ..will be very beneficial, ... we resolved that the under- 
taking shall immediately be commenced. ... We have...appointed...a committee under.. .which 
Lieutenant Schalch is to execute the...work, ... and nominated Captain Jackson or the Quarter 
Master (leiierul's Department [ I[. 400, ] to be their Secretary. 

1 Liit. r Mnrrj.ir-ss Wellosloy, (Hi. 179S-I80. - .. 2 B Rev Bd. 21-S-21 (23) 'CD to B "!M0-'>3 
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Lieutenant Schalch.. .was accordingly appointed .Superintendent of Canals in Bengal, 
and Agent for the preparation of Suspension Bridges, with an allowance of 1,000 rupees per 
mensem, in addition to his military pay & allowances and.. .allowance for boats and other 
incidental expenses. ... Lieutenant Schalch's plan and estimate appear to be the result of an 
accurate examination of the country, and of much careful and judicious consideration of the 
subject. ... To aid in the execution.. .we have appointed Lieutenant Taylor of the 5th Cavalry, 
and Lieutenant Prinsep, Surveyor in the Sundarbans. to be his assistants 1 . 

Schalch's scheme was 
to cut a canal from Chitpur to the old Eastern Canal, now known ns the Circular Canal, on a 
line parallel to the Circular Road. It was completed in 1831, and the Chitpur lock was opened 
in 1833. ... Previous to 1810, the Eastern Canal was simply a shallow and tortuous channel 
between the salt lakes and Entally ; in 1810, the Eastern Canal was improved, widened, and 
lengthened nearly up to Circular Rood. 

The Eastern Canal comprises a channel of communication, chiefly natural, but partly 
artificial, between Calcutta and Barisal ; the natural portions are the tidal channels and rivers 
of the Sundarbans ; the artificial portions are nearly all the results of the labours of Major 
Sahalch. 

One of the major considerations was the determination of 
the difference of level between the Hooghly and Salt Water Lake. ... Major Schalch, Captain 
Thomson, and Captain Fitzgerald, as well as Captain Prinsep, have left statements which do 
not in some respects agree. ... The Commission have adopted the levels of Captain Prinsep... 
inasmuch as he submitted a map of the Salt Lakes "prepared upon a very accurate and minute 
survey carried on by a European under my own immediate superintendence, and which may 
be relied on for accuracy". 

Upon this map Captain Prinsep has drawn a guage representing the surface level of the 
lake tides, and bed, in relation to certain fixed points still existing, such as the bench-mark 
at Chandpaul Ghaut, and the sill of the old dock at Kidderpore, ... and to the accuracy of this 
guage, or scale of levels. Colonel Sir Thomas Anburey, then Chief Engineer, bears favourable 
testimony 2 . 

The committee of 1865, however, preferred Schalch's levels, which were connected 
to the Kidderpore tide-guage [I, 347] and differed only slightly from those run 
about the same time by Blechynden. Schalch expressly notices that his levels 
agreed within half an inch with those of 1783 [ I, 52 ] 3 . 

Other canals "to Hoseinabad on the Jaboona Iliver" were sanctioned in 
March 1823, and started by Schalch till he was called off to military service 
[68]. After his death Thomas Prinsep was appointed in September 1820 to oarry 
on the work 4 . One of the schemes that was never carried out is illustrated in a 
map of the Hooghly prepared by Taylor in 182i, "'explanatory of a plan for 
opening a communication between Calcutta, Diamond Harbour, and new anchorage 
(near Dag Creek )", which bears a note that the southern part was taken from 
a survey by Thomas Prinsep 5 . 

Amongst surveys of other town Charles Smith, of the 15th Hegt. N.I., was in 
January 1816 allowed Rs. 400 "for surveying and drawing plans. ..of the cantonment 
of Dacca", whilst the following month James Tetley was employed to make :; an 
accurate survey of the city of Dacca", which should contribute ' as well. ..to the 
efficiency of the police, as to the proper arrangement... of the custom house choukey ". 
Tetley received "a monthly salary of sicca Rs. 200, and an additional allowance 
for the establishment, ... contingencies, etc., ... amounting to about 70 or 80 rupees 
monthly", with theodolite, perambulator, and chain, from the public stores 6 . 

Later in the year Bentley Buxton, cadet of Engineers, was appointed to survey 
part of Dum Dum cantonments for the Military Board, being followed by Henry 
Osborne in 1819'. In 1827 William Osborne, son of Henry [ 12, 138], was 
employed by the Revenue Board on a survey of Chinsurah" [ 369 ]. 

'BtwCD.(Rcv) 30-7-23(231-50). 'Ben 8,1. Canah( ii, 5 ). ■ pruhubly by JInrk Wood [ II vi 1 

NaUsh [ I, 63-5 1, Tlios. PruiHcp, Dec. 1828. • BMC. 15-3-lfl ( 138 ). ' ib «7-t)-]B I 60 1 • lien K,«r AS 
(281). Mb. 110 (418-8); Town* 8,.barbH. Hooghly. CWnaumh; 1,000 ft. 1, inch : Nov. 1826 to JaSTsS 
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The immense Hoods carried down by the great rivers of Bengal are a 
source of perennial anxiety to thia very day. From earliest times efforts have 
been made to control them by continuous embankments, for which .surveys and 
estimates were frequently demanded [ I, 22, 35^J- *//t.ui/[fl 

During the cold weather of 1816-7, W ail Mlf Forbes surveyed "the bunds for the 
Rajshahi District along the Ganges" 1 and, during 1824-5, William Fitzgerald made 
an extensive survey of embankments along the rivers of Jessore 2 . 

In 1817, George Everest, of the Artillery, was deputed to clear the rivers 
Ichainati and MatdbhSnga of trees, sunken boats, and other obstructions to navi- 
gation ; no survey was involved, but the ingenuity which he applied to the problem 
was typical of his later work in the Great Trigonometrical (Survey 3 . His efforts, 
however, provided no permanent cure. The following year Wroughton and 
Blechynden made a survey of the Matabhanga, 1 and other officers followed ; 

The obstructions hud bocurim so mnny and dangerous us to cause the wreck of innumer- 
able boats, and to entail heavy losses. ... Tho merchants of Calcutta.. .petitioned that steps 
should be taken for remedying the evils. ... Mr. Robinson 5 was appointed Superintendent and 
Collector of the Matabnngah. mid commenced his duties in tho cold season of 18)0-20, and 
effected great improvements by clearing tho channel of obstruct ious. 

He was succeeded. ..by Mr. May ...for upwards of 20 years. ... During 1820-21, Mr. May made 
a careful survey of the heads of the .lellingheo and Mntabangha with the Ganges adjoining, 
and proposed to make periodical surveys for ascertaining and recording the changes of the 
great river [ I, 64-5 ; III, 11-1 ]*. 

At the end of 1819 the old question of an artificial (Hit between the Ganges and 
one of its outlets near Jalangi was resurrected, and a review made of various proposals 
and experiments made since 17!)5 [ I, 64 ]. Recent surv eys and unpromising reports 
by Forbes and Edward Garstin were discussed, and it was resolved that 
the Superintendent and Collector must. ..confine himself at present to the objects of 
removing such accidental causes of obstruction as may from time to time oocur ; of clearing 
particular portions of the bed ; of confining the stream in certain places ; and of making partial 
cuts where they may be easy of execution and detined in their result. ... 

Nothing can. ..be definitively settled without a careful survey of the various streams 
which interseot the delta of the Ganges. ... Government will. ..bo glad to receive.. .any 
suggestions which may occur to Colonel Mackenzie on the subject generally of the internal 
navigation of Bengal, and of the means of improving it'. 

Mackenzie's health was, however, far too poor for him to advise on this difficult 
matter, and in June 1821 Schalch submitted a map of the rivers lying between 
the Hooghly and the Sundarbans, with a plan "for opening a permanent com- 
munication between the river Hooghly and the great river, through channels not 
likely to be obstructed" [ 13 ] 8 . 

In 1823 Government wrote to the Directors ; 

The maps aunually prepared by Mr. May furnish a highly interesting view of the workings 
of the river and. ..may enable us. ..to ascertain the limits to which they extend. For, 
great and apparently capricious as is the destruction and creation of land which occurs... 
eaoh year, it seems that tho progress of the river is regulated by fixed laws, and. ..that 
after certain periods it returns over the space it has already traversed, so that the bounds of it's 
encroachment on either bank may be traced [ 154 ]. 

We have directed Mr. May to extend his survey to the head of the Dhagruttee, there appear- 
ing reason to think that in one season the navigation will be most easily kept open by that 
stream, in another by the Jellinghee, and in a third by the Matabhanga*. 
In a letter of 8th July 1825, May prophesied that unless drastic action was taken 
there was every prospeot of the Matabhunga becoming "at no very distant period, 
...in the hot months, perfectly nnnavigable for boats even, of the smallest size" 10 . 

A set of lithographed maps known as Prinsep's Atlas contains 8 sheets showing 
the Ganges, Bhoglrathi, and Hooghly rivers from Allahabad to CaJoutta, surveyed 

1 BMC. 25-10-10 ( 120 ) &. 8-11-10 ( 6U ) ; fubk. MRJO. M 280. -Maps, ib. 32 ( 9-11 ). s B to CD. 
( Rev ), 4-7-17 ( 137-40 ) & CD to B. ( Rov ), 2-i>-21 ( 46 ). ' BTC. 11-10-23 ( 2* ). » C. K, Robuon r «e 1 ; 
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by Colebrooke [ I, G4-5 ; »>-3 ]. May, and Fitzgerald [ 15 ], brought up-to-date 
m 1828 by Thomas Prinsep [ 13 Y- 

An account is given later of the exploration of Assam and the survey of th* 
upper Brahmaputra [ 53-64 ]. The following account is given by Wilcox of hi» 
survey of its lower course through Bengal, between February and June 1828. 

I. ..send you a chart of the Brahmapootra river from Gowulpara to Jamalpoor, made on 
my way down from Assam at Mr. Scott's request 3 . ... I found it advisable to adhere to am 
Bank.. .and I soon perceived that, instead of merely correcting Rennell's map for the altera- 
tions that have taken place, I must construct one anew ; so little resemblance is now to be 
recognised with the former state of things. ... 

Having in my former survey fixed the position of some hills in the vicinity of Goalpara, I 
was at no loss for some miles to lay down my stations with sufficient accuracy and... I found my 
first protraction of the distance to Dooburee 3 differs but 2 furlongs from that of Major Rennell's 
maps : I was also so successful as to place Bugoowa within i furlongs of Rennell's position. ... 

From thence, as the country ia open, and as I found my progress very slow in tracking, 
I determined to use the perambulator, and accordingly the remaining distance to Jamalpoor 
was measured, excepting in some impracticable places. ... The names even of some of the 
former villages have been forgotten, and the sites of many removed 4 . Bugawa is supposed to 
have been where the bed of the river now is. ... Below Burgoowa scarce any resemblanoe 
eon be traced to the banks of the Brahmapootra in the vipper part of its course ; instead of the 
tang dreary tracts of impenetrable jungle, a fine open and well cultivated country extends 1 . 

The Surveyor General then recommended that Wilcox should make 
a survey of the Bramahpootra from Goalpara downwards to, and a little below, the parallel 
ef Dacca, where Beveral navigable streams join it. The object of the survey would be to as- 
certain the channel of the main river, the rival of the Ganges, and the courses and capabilities 
of all the navigable creeks and channels which branch from and connect it with the Ganges 
and other rivers, both east and west of it. 

The lest surveys of the Bramahpootra are of remote date [ I, 19-20, 138-9 ]. ... For man 
then 30 yean pest, geographical research and surveying operations have... accompanied. ..aw 
armies. ..in the North- West of India, but within a late period the Burmese War has. recalled our 
attention to the very imperfectly known countries to the north-east, east, and south-east' [30]. ... 

The great probability of obtaining abundant supplies of coal in the eastern districts, 
almost every part of which is accessible by water carriage, would render those districts of 
great value. ... Further, ... a knowledge of the present Btate and course of the Bramah- 
pootra, of its velocity, depth, and the mass of water it rolls to the sea in a given tana, 
cannot be deemed objects unworthy of the attention of the Government 7 . 

The survey wbs duly authorised, but could not be started before 1830 when in 
asking that Wilcox might be given an assistant, the Surveyor General pointed out that 
aaeh great changes have taken place since the compilation of Major Rennell's map, that...i£ 
affords little or no accurate information of this part of Bengal. ... 

The method pursued by Lieutenant Wilcox is that of triangulation, and filling up the 
d e tails by means of the plane-table, and the trigonometrical operations, being conducted with 
earn and accuracy, will afford data for correcting the position of many principal points in the 
eastern, part of Bengal ... It is very desirable that two officers should be employed.. ... and 
in the event of the removal of the principal by sickness, or any other cause, there would be a 
person ready to take charge of the records, and carry on the work. It will also be necessary 
for Lieutenant Wilcox to measure a base-line, which is a very tedious operation, and cannot 
ha well performed without an assistant 8 . 

Edward Ommanney was appointed assistant from- 1st Oatober 1830. 



Marfite Sttrveys 

Charles Court held charge of the Marine Surveys department, Bengal, first as 
Marine Surveyor and later as Marine Surveyor General, from 1812 till his death 

- » '' r2"' < L"l 2 > W - '*> < 30 )• ,Ma P- "RIO. 179 ( ft. 10 ) ; Jsmabpur, 7 m. above MymenMOgh, 
» Um.Dmni faott, AQa. MIC. Front!™-. ' Dhubri. 78 F/18. « of. CakbroaW. rwHwteon Q^Sm 
fj*- **-3 * _ ' DDn. 231 ( 1 47 ), C\LroW«, S3-0-28. • A nmiln- BltnaMos ta that of 1942-8 ' I 'DDaT 
91(110), »-•-». t DDn. !<l.-. ( !»-* ). IS-H-30. 
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in 1821 [ II, 391-2 ], when he was succeeded by Daniel Ross whose chief assistant 
was John Crawford 1 . Surveys proceeded steadily along the coasts of Arakan and 
TenaBseriui [ 70, 74 ], and much useful work was done during the Burmese war of 
1824-6 2 . The surveying ship Research, under Crawford, was fitted with 10 guns, 
and took part in actions on the Arakan coast [ 68-70 ]. Ross also fitted his ship, 
the Investigator, as a man-of-war, to support the occupation of Amherst and 

Tenasserim [ 73-4 ]■ n . 

Other marine surveys to be noticed are those of James Robinson on the west 
coast, where he co-operated with Jervis in 1823 [ 130, 1, and a survey in 1829 of 
the Makran coast by George Bracks and Stafford Haines 3 . 

Surveys by other officers of the Bombay Marine are described in Low's History 
of the Indian Navy, and Markham's Memoir on the Indian Surveys. In his retrench- 
ments of 1828, Bentinck ordered the marine survey department to be broken up, but 
Ross was allowed to continue survey of the Arakan coast till he resigned in 1 833*. 



Okissa, 1818-21 

Although Sackville had spent three years from 1809 to 1812 on 11 general survey 
of Cuttack, his map was not published, and in 1810, when the country was threat- 
ened with invasion by the dreaded pindaris, the military commanding officer 
represented that he was 

utterlv ignorant of the boundaries or passes into the Mahratta Country, and the information 
furnished by the hircarrahs 1 employ is so vague and unsatisfactory that I can form no just 
idea upon the subject [ I, 89, 241 J. 

He was told that 

a map of Cuttack is ubout to be forwarded. ..to the Judge and Magistrate of that district ; 
His Lordship in Council does not consider it necessary that the expenoe of protracting another 
for the use of Lt Colonel O'Halloran [ I, 384 ] should be incurred, and accordingly request... 
that otlicer...to refer to the map in the possession of the civil authority 5 . 

Throughout 1817 the country lay in the throes of a rebellion of tribesmen who 
rose in sympathy with the pindaris, with whom, however, they had nothing in 
common beyond a desire to rid the country of the English. The rebellion was not 
stamped out till April 1818, when proposals were renewed for a deliberate survey 
to assist in the settlement of estates, for which the Collector had asked in 1816 for 
a supply of instruments including "six chains, of 24 feet in length, each link ft 
inches " 6 . Cuttack, it must be remembered, had not been part of Bengal at the 
time of the permanent settlement of 1793 ; it was conquered from the Marat has 
during the w ar of 1803-5 [ II, 23 ]. 

Bentley Buxton was appointed in 1818 to make " a general map of the country 
and its principal divisions. ... reserving for future consideration the expediency of 
undertaking more minute surveys of individual estates and villages." 7 . 

He was given the assistance of Marcellus Burke, one of Mackenzie's assistant 
surveyors from Madras, and started by making a survey of the town and vicinity 
of Cuttack. After the rains, he took up regular triangulation, whilst Burke made 
a detailed survey, with traverses of the main roads 8 . He was later given two 
apprentices to train 8 . 

1 1 miles N.E. of Balosore, 1st April 1820. The survey during the last month lias been 
extended to the northward of Balosore. ... The deep nullahs and marshes, however, whioh 
abound in the vicinity of the coast, and which are passable only in few places, present consider- 
able obstacles. ... The wholo coast is likewise covered with high jungle extending about two 
miles inland ; the villages are few and poor, and the scarcity of roads and supplies render 
this part of the country difficult of t 



1 not to bo confused with John Crawfurd, of the oiril est. PWI., Java, and envoy to Av» f 78 l 
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The apprentices are employed in filling up the details of particular portions, the limits of 
which I have laid down with the chain and theodolite 1 . 

About 45 miles to northward of Cuttack. lBt June. ... The rains have now fairly set 
in I have olosed the work of this season, and...ara...on my way to Cutfark. The 
opWa'tions. .of the past season have embraced... about 1800 square miles, in which a part of 
itanorthern boundary has been defined, as well as the boundaries of the Tributary States 
of Neelgur and Mohurbunge, and of the Chuckleh of Balasore. ... The snrvey...wonld have 
included a wider extent of country had not my proceedings been twice interrupted by 
violent attacks of sickness among my attendants, from.. .which few have yot thoroughly 
recovered. ... In January the delay was attended with much inconvenience as at that period, 
on account of the clearness of the weather, a favourable opportunity was lost of extending the 
triangles among the hills, and of fixing a greater number of remarkable points. ... 

But the unhealthineas of the climate is not the only obstacle. ... The country so 
unfavourable to travelling ; the great doarth of provisions, their inferior description and the 
exorbitant charges demanded for them, ...render it difficult to procure people who will 
accompany me into this part of the district. ... During tho Inst season it was in my power 
only to carry on the triangles through the plains whilst .Mr. Burke followed me with tho details, 
-using the points which I had fixed ; and as this.. .was solely conducted by Mr. Burke, his 
personal aid was necessary in protracting the work and inserting the names of places 2 . 

Cuttack. 27th June. ... Next cold season... I shall strike off through the hills again where 
the triangles can be continued, ... to obtain the extent und principal places of the tributary 
states as soon as possible. ... I intend to take 3 or 4 months provisions for servants nnd sepoys 
from hence, nnd perhaps establish depots. The nature of the country is certainly against me". 

Khoordah 4 . 23rd Septemher. ... The heat on the 21st during most of the day I was 
in the palankeen was greater than I almost ever felt it, and one of my violent bilious 
headaches the consequence. ... There seems to be a good deal of jungle about Khoordah with 
a few hills, which will enable me to connect my former trianglos. ... At a rough guess there 
appears to be about 500 villages in the Khoordah district, und many of the villages mentioned 
in the list were destroyed in the rebellion. ... The weather has prevented my looking much 
about the place, but there are, I understand, several old ruins 5 . ... I think of starting from 
hence on Monday, but wish first to mount the Khoordah hill to look about me, wenthor permit- 
ting, it being a round, long-backed, one, and covered with high thick jungle 9 . 

Mackenzie had come" down to Puri for a change from Calcutta, and was far 
from well, though taking a close interest in Buxton's progress. He writes 
about three months before his death ; 

Your plan of triangles extended from Khoordah was satisfactory to me, and 1 wish much 
you may be able to extend them so as to embrace Ganjam fort. My reason is that the positions 
of Oanjam and Cuttack being ascertained many years ago by an astronomer of some repute, 
it will be very satisfactory to have your details.. .confirmed by such authority. I will 
send you these positions. ..when T can lay my hands on them'. 
He was probably referring to Topping's observations of 1786-6 [ I, 171 ]. 

At the request of the Commissioner the survey of Khurda was made on a large 
scale for revenue purposes [ 136 ], but it had to be closed in February 1821 owing 
to the collapse of Buxton's health and was never resumed. The following is taken 
from his final report ; 

The survey was commenced in the latter end of the year 1918, and carried on...by..,a series 
of triangles computed from a base. ..measured on an extensive plain near the village of Simleea 
about 70 miles X.E. of Cuttack. ... The triangles being altogether of a secondary order no 
great degree of accuracy was to be expected, although perhaps sufficiently correct for all' the 
purposes of a common survey of a small tract of country. 

The triangles were with difficulty extended through the plain country, which naturally 
abounded with obstacles, ... but by the close of the season were brought to.. .the town of 
Cuttack and its vicinity. Mr. Marcellus Burke.. .surveyed as I advanced with the triangles 
About 000 square miles were completed in this manner during the first season. 

The following season, commencing again at the base, I extended triangles in a northern 
direction, embracing a considerable tract of the hilly states of the tributary rajahs. Prom the 
facilities which the hills afforded, I was enabled to proceed more expeditiously, though tho 
country is almost an entire expanse of hills and jungle. ' 

■DDo. 147 (2S7). Mb. (264). 'ib. ( 274). « Khurda, 73 H/ 1 2. » re f. Mackwme'. .r„h 
■nlogiol rwearcha. ; of. Stirling ( IS1 ). • DDn. 147 ( 295 ). ' DDn. 164 ( 123 ), 26-1-2L 
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My progress was, however, impeded by the prevalence of sickness among my people, which 
occasioned me to quit the hills for their recovery, and occasioned the loss of a month. The 
assistant Mr. Burke also...had been attacked by severe illness, and rendered incapable of 
resuming duty 1 . But, as substitutes, I had been furnished with two Government apprentices... 
from whose labours, however, I by no means derived the same aid as from...Mr. Burke 2 . 

In the survey of the details I found it necessary also to detach the apprentices to a greater 
distance than I could have wished.. .from the wild and barbarous nature of the tributary states 
and their inhabitants, the jealous eye with which they looked on all who entered their country, ... 
and the great scarcity of supplies. 

From the early commencement of the rains in C'uttack, and their general continuance, 
leaving many parts of the country entirely under water, n surveyor can seldom prolong hie 
operations in the field beyond the 10th of June, or begin them earlier than the 1st of November*. 

What with Mackenzie's death and Buxton's sickness, no use whatever was 
made of Buxton's survey till Everest discovered it nearly ten years later, and 
had it connected by the South Parasnath series. He writes in November 1831 that 
the papers were 

left in an imperfect state at the death of Lieut. Buxton 1 , and it would take some time to 
extricate the field books from the confusion in which they hnve ever since remained. 

The detailed work bears appearance of great assiduity, and the triangles, as far as they 
go, seem to be creditably executed. They are of a secondary class ; the instruments used 
were a common theodolite and. ..iron ijhain and, as the latter never appears to have 
been compared with any standard, ... doubt. ..attaches to the whole performance. ... In 
spite of this it appears to me to rank next in accuracy to the survey of Gurhwal [ 30-40 ]. ... 
It extends from Balosore to Juggernath 5 . 

I have had a rough plan constructed. ... The latitudes and longitudes of the places 
are not derived from the survey... and the line of coast and Calcutta, as well as everything 
without the boundary of the work, are put down by conjecture, so that this beautiful little 
detail work, though complete, or nearly so, within itoelf, is totally disjointed from the general 
atlas 9 . 

During the first half of 1821 and through the rains till August, William Scott 
with a class of eight apprentices surveyed an area from Puri to the southern end 
of the Chilka Lake, with a strip to the west [ 12, 361-2 ]'. 

Considerable interest had long been taken in the Chilka Lake for its possible 
use as a harbourage. A survey had been made in 1812 by Charles Weston [ II, 12 ], 
and later by George Minchin of the Bombay Marine 8 , who records the depth of water 
in December 1820, whilst William Stephen surveyed the "outlet as it existed in 
January 1821, together with a view of the range of sand hills which separate the 
lake from the sea", and also the "outfall" into the sea 9 [II, 443 ]. 

Surveys of the Orissa roads from Midnapore and Cuttack to Puri and Sambalpur 
were made in 1827-8 by Robert Rose, an assistant surveyor 10 . 



NefIl Frontier, 1816-20 



Under the treaty of Sagauli of March 1816, a stretch of foothills from the Gogra 
to the west border of Gorakhpur was ceded by the Gurkhas, and later transferred 
to Oudh 11 , whilst a much longer stretch of the tarai, eastwards from Gorakhpur, 
was ceded by the British to Nepal. During the next four years several surveyors 
accompanied British and Nepalese commissioners to survey and demarcate the 
new line. 

Peter Grant surveyed the boundary with Oudh 12 ; William Garden that with 
Gorakhpur 13 ; Pickersgill the frontier with Champ&ran [pi. 4]". Peter Boileau, 
commanding the Resident's escort at Katmandu, continued the survey eastward 

. ^ ' K rftnte< l 12 mo. U-uvc to Madras f 360 ]. ■ Maps MRIO. 55 ( 1 -3. 40, 41, 51 ) : 50 ( >9 I etc 
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along the boundaries of Tirhut and Purnea. One of his map 8 shews, in a 
dead straight line running east by south from a point about 8 miles west of 

Nathpur, , . 

a very extensive & undent causeway running from the hills near to the River Ganges, named 
'Bheem Bound and Mujoorree Kaut'h', supposed to have been constructed to check the over- 
flowings of the Koosa K., or to divide the states of the Rajalis of Gour & Simrum Gurh . 

Boileau has left an interesting account of the decisions made by the com- 
missioners. Unfortunately he succumbed to the cruel climate of the tarai in 
December 1818, leaving 

nine unfinished copies of boundary maps, three of the north-west borders of Chumparun, 
and six of the frontier of Purneea...which were preparing at the time of his death, and were 
destined for the Government of Nipaul and the local authorities 2 [ 21 ]. 

The boundary of eastern Nepal was surveyed early in 1817 by Weston, whose 
original map is still preserved at Calcutta, and extends into the hills some twelve 
miles north of Darjeeling, which name, with the spot-height 7,225, has been added 
in red many years later 3 . 

Of the few maps of Nepal itself we have some collected by Brian Hodgson, who 
was Resident for many years. One of them is described by Markham as Hodgson's 
physical map of Nepal, shewing the river systems, ... together with the routes obtained by 
Mr. Hodgson from Kathmandu to Peking ; from Kothmandu to Darjiling, and a measurement 
of the great military road through Nepal, from Kumann to Sikkim 4 . 

There is also preserved at Calcutta a "map of Bhoti ( Tibet ), done at Nepal for Mr. Hodgson 
by a mendicant priest of Bhot in 1824 " 6 . 



OUDH & GOBAXHPUR, 1817-20 

Grant's survey of the Nepal frontier was spread out over several years, 1817-20, 
to suit the vagaries of the boundary commissioners. He was under the general 
orders of the Board of Commissioners at Farrukhabad, who employed him on the 
eastern and western boundaries of Oudh with the Company's districts, and on 
various surveys in Gorakhpur. 

In September 1817 he was appointed to ' ' survey the western frontier of Azimghur 
and Jwanpore, where it touches the territory of the Nawab Vizier"' ; 

This survey was... necessary in consequence of the encroachments. ..made by the subjects of 
the Nawab Vizier on the British territories, and. ..to put a stop to the frequent affrays which 
"had occurred between the landholders and villagers in the vicinity. 

He was also to recommend " a more convenient and distinct boundary " between 
Jaunpur and Azamgarh. His survey covered' pargana Atroulia 8 , 

inhabited principally by a race of people called Pulwars, ... of a turbulent disposition, ami 
less civilized than the other inhabitants. ... The affrays originating from their violence and 
oppressive exactions under the plea of a proprietary right to lands adjoining the frontier 
rendered it. ..expedient to adopt some measures. ..of putting an end to the disorders 9 . 

He was called off in February 1818 to start survey on the northern boundary 
of Oudh, but returned to Jaunpur in June with little accomplished and, 
having mode a survey of the cantonments and some part of the town, I availed myself of the 
first fair weather of going to Azimgarh, where I remained during the rainy season, which was 
at an end by the 31st October 10 . 

He then moved back to the Oudh-Nepal frontier : 

I had been instructed to execute this survey in the begining of 1818, but the absence of 
the Commissioners. ..detained me till April in the neighbourhood of Buhraitch 11 . The season 
of the year was obviously too far advanced to leave a hope of its being terminated before the 
end of June, and in the month of April the country iH deserted and uninhabitable from the 
prevalence of ...fever. ... 

1 MRIO. Hiic. 18-0-18. 'from Resdt., Katmandu, 1 1-3-20 j B Pol C. 3-4-20. • Ben PAP XVI 
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It was proposed, however, to resume the survey during the ensuing cold season, and I was 
accordingly prepared to commence it in the end of December ; the absence of the Vizier's 
Commissioner, however, protracted the commencement.. .till the beginning of February 
[ 1819 ]. The disputes that occurred. ..as to. ..the interpretation given to the treaty... 
protracted.. .the survey till the end of March, when it was found necessary to submit the 
whole proceedings for the final decision of Government. 

According to the interpretation given by the British authorities, the base of the nearest 
range of mountains was to be considered as the boundary, ... and in those places where... 
rivers issued from the mountains, ... pillars were to be erected. ... Flans at large will hereafter 
be transmitted of those spots where an artificial boundary may be deemed necessary 1 . 

The Resident in Katmandu pointed out the Gurkha view ; 

It is not to be supposed that the foot of the continuous range of hills is so distinctly marked 
as not to leave spots of ground which may be reasonably contested ; those contested grounds 
may. ..be valuable to both parties. The recesses between the projecting ridges will in some 
instances be found to terminate on the passes in the mountains, and rigid construction on 
the terms of cession may possibly place the very defences of the passes into the hands of 
the Nawaub Vizier. 

There can bo no doubt that an apprehension of this nature has had great weight with the 
administration, and induced much of the hesitation which has attended the recognition of our 
demand and, if the principle be carried to its greatest length, it must.. .cause great irritation 
in this Durbar 2 . 

After spending the rains of 1819 at Lucknow and surveying the Ramganga 
above Farrukhabad, Grant returned to complete the demarcation ; 

This survey was terminated in February 1820 ; my stay in the terai did not exceed four 
months. ... The primary object of the survey was to determine the line of demarcation between 
the states of Oude and Nepaul, and I was directed to superintend the construction of 
boundary pillars where no natural boundary existed 3 . 

The following extracts are taken from his fieldbooks 4 ; 

On the 2nd December 1818, I received my final instructions from the Resident at Lucknow 
respecting the demarcation of the northern frontier of Oude ; as also a oopy of the first article 
of a treaty concluded between the British and Oude Governments, by which the former cede 
to the latter the province of Khyreegurh, etc. 5 . ... 

6th Jan. 1819. I was desirous of observing the azimuth of some peaks in the 1st range of 
hills ; but the atmosphere was so extremely hazy, and the smoke arising from the burning of 
the grass jungle was so dense, that nothing could be seen. Add to this I was encamped in a 
wide and barren waste where there was scarcely a tree to be seen ; a cold wind blew from the 
west. The thermometer fell to 30° in the tent, and the servants and cattle without any cover 
were almost frozen. I never indeed suffered a greater degree of cold in India. ... 

1st January 1820. Halted at Singhai for workmen who were expected from Lucknow 
to construct pillars of masonry. ... 

2nd. Halted. The Oude Commissioner and the workmen joined this day. ... 

9th. Marched to Burelia Ghaut on the left bank of the Gograh. From the 10th to 16th 
January I halted for the Nepalese Commissioner, but finding there was no prospect of his 
joining me for some days, I caused a pillar of masonry to be constructed on the left bank of 
the Gograh in Lat. 29° 4' 00* and Long. 80° 5' 00*. ... 

22nd. Nepalese Commissioner joined this day. ... 

24th. Series of 24 lunar observations for longitude. ... 

1st February. Surveyed the Murela...laid down in the survey of February 1819. Here 
therefore terminates the survey of the N. frontier. It only remained for me to proceed to the 
Mongsoth N. and to see that the turrai in that quarter was evacuated, and to superintend the 
construction of pillars in the right and left banks of the Rapti. ... 

24th. Marched to Goruckpoor. I propose remaining some days to finish my reports. 

On 15th March he moved out again from Gorakhpur to complete the western 
boundary of the district ; 

30th. Halt for the Oude Commissioner, and employed in making enquiries about the 
boundary. ... 

31st. Received from the Resident 9 unfinished maps of the Tirhut and Morung 
Frontier to be completed. They were begun by Lieut. Boileau, who died before completion 
[ 20 ]. 
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He closed work in the middle of June when the rains set in, and sent his maps 
down to the Surveyor General the following month 1 . Final maps followed in 
Maroh 1821 by the hand of Arthur Fitzpatrick, who had been attached as assistant 
for the past year [ 12 n. 9 ]. j . „. 

1st. ... Portion of the Goruokpoor frontier...where it touches the dominions of the King 
of Oude. ... Scale 1 inch to the English mile. ... 

2ndly. ... Furruckabad frontier, ... comprehending that portion of the peninsula within the 
Ganges and Ramgunga rivers which appertains to the King of Oude. 

3rdly. ... Western frontier of Azimgarh and Jounpoor, ... 3 miles to one inch. 

4thly. ... Northern frontier of Oude, ... from the Urrah Nuddee to the Kali, or Gogra, ... 
2J miles to one inch 2 . ... Boundary pillars.. .established in the gorges of the mountains.. .laid down 
from survey combined with astronomical observation, but in a country intersected with thick 
and almost impervious forests very great accuracy as to the relative longitude cannot be 
expected. 

The writing in all those maps has been performed by Mr. Fitzpatrick, whose zeal and deli- 
gence is highly commendible. The mountainous parts I myself have delineated. ... 

For several important reasons I made no attempt to examine the southern chain of moun- 
tains, or even to pursue enquiry among those who were best qualified to afford information. ... 

5thly. ... Various surveys.. .from Furrukabod to the Gunduk, comprehending also the 
mountainous regions to the north of Oude, and of the district of Goruckpoor, ... 5 English 
miles to one inch 3 . 

A few months later Grant was placed in charge of the revenue survey of 
Gorakhpur district [ 151 ]. 



SahIhanptjr & Dehra, 1815-9 

For some years the Commissioners of the Ceded and Conquered Provinces 
had been pressing for a survey to assist assessment and collection of revenues, 
and at the end of 1815 Alexander Gerard, whose survey of Saharanpur had been 
interrupted by the Nepal war, was again put at their disposal [ II, 180 ; III, 157 ]. As 
the "minute topographical survey" which the Commissioners asked for would take 
too much time, Gerard confined himself to a "correct trigonometrical survey", whioh 
was no more than a series of traverse circuits, by perambulator or pacing, with 
bearings by theodolite compass, corrected for needle variation 4 . He completed the 
north division of Saharanpur which at that time included Dehra Dun, and also 
Moradabad district, by May 1818 5 . 

He gives a good description of the Dun [ II, 82-4 ; pi. 10 ; III, pi. 3 ] ; 

The cultivation is not marked from actual measurement, but from what I supposed to be 
nearly right, in order to give some idea of the quantity of waste land in the Doon'. 

Roads. The only carriage roads thro' the Doon ore from...Timli Pass, via Dehra, to Kans- 
row Pass on the foot of Bheem gora. From there to Dehra, and from Joolapoor to Lukughat. 
The above roods are bad, and drag ropes ore frequently necessary. Throughout the rest of the 
Doon there ore nothing but footpaths, often impracticable for camels and sometimes for 
horses. ... 

Riven. The canal which supplies Dehra and some of the surrounding villages with water 
is cut from the Rispana, and runs in the hot weather. ... 

Hilla. The outer range of the Doon' is composed of sandstone, with some pieces of quarts 
intermixed. There is not a single village nor the least cultivation upon them, and the whole 
is entirely covered with low sal, kanta, and small bamboos ; there are likewise some firs, but 
not in any quantity. I ascertained the height of a few of the peaks, and found them from 
2,000 to 2,500 feet above the sea. 

The other range whioh divides the Doon from Garhwal is composed of a bluish kind of 
clay slate, with a few pieces of limestone and quartz here and there. The northern face is in 
general covered with oak, boorahs...and firs, and the southern exposures with thick kanta and 
kawada bushes. They are very rugged and abrupt, and oonsquently there is very little 
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onltivBtion upon them. The fields seldom exceed 10 or 15 feot in breadth, and run along 
the faces of the hill like steps. 

I have noted in the map the heights of a few of the principal peaks, which are ail I oouW 
accurately ascertain trigonometrically. I might have determined the altitude of the others I 
passed over, had not my two barometers been broke a few days after my arrival at Dehro [ 204 ]. 

Villages. Throughout the Doon the villages are. ..very poor, consisting of seldom more 
than 6 or 8 mud huts. Those on the hills. ..are likewise small, but the houses are better 
constructed, being built of stone two stories high, and covered with slate or flat-roofed. 

Junyle. The different kinds of jungle are put down in the map. Large sal timber is 
scarce, being only found in Rsjbur, West of the Jumna, and near Lukurghat. The grass and 
snrkhunda jungle grows to a great height, and affords cover to elephants, tigers, leopards, 
bears, hogs, and deer, with which the valley abounds. ... 

Mines. There are several mines in the district of Jounsar 1 , which borders upon the Doon, 
and belongs to the British Government. There is a copper mine at Kalsee, not worked at 
present owing to the hardness of the rook. The Gorkhas tried it but found the expence of 
labour too great. There is an iron mine at Busan on the banks of the J umna, and both iron 
and lead mines at...Lohakundee, a high mountain.. .about 12 miles north west of Bhyrat ; 
the latter are worked. Gold is found in small quantities in the sands of the Ganges. ... 

Climate. From the vicinity of the hills the weather is in general [ mild ? ]. In the cold 
season the thermometer ranges from 60° to 70° in a tent at noon, and at night was about 50°. 
In May and June I. ..found the heat oppressive, the thermometer being 118' in tents. 

The outer range of hills is seldom covered with snow, and what falls hardly ever lioa the 
whole day unless it be cloudy. The other range is covered with snow for about 4 months 
in the year, and several of the high peaks much longer. In the beginning of November snow 
fell upon Bhudrajh, the thermometer being 31' about an hour after sunrise, and I understand 
in January the snow is from 5 to 6 feet deep upon Bhyrath and Bhudrajh [ 30-4 ; pi. 5 ]». 

In November 1818, Gerard reported that ho had been 
directed by the Board of Commissioners to survey the whole of the Ceded and Conquered 
Provinces, to make out the map upon such a scale as to include every single village, hamlet, 
and to define the boundaries of the purganas as exactly as possible. 

Last season I was employed partly in the Dehra Dun, partly in the Moradabad District. 
In the Doon I surveyed 224 square miles, in Moradabad about 1536, making a total of 1760. ... 

If you wish the original map of Saharanpoor...I can despatch it immediately, but I am 
in hopes you will allow me to furnish you with a fair copy, for it is just as it was protracted, 
in 4 pieces of paper, sadly disfigured and blotted ; it likewise contains part of the southern 
division of Saharanpoor, in the survey of which I have made considerable progress 3 . 

He continued survey of the southern division of Saharanpur until 1st February 
1819, when "the office of Surveyor to the Board of Commissioners" was abolished. 
A portion of his half-inch map of the Dun, beautifully drawn by his assistant 
Blandford, is reproduced as plate 3. 



Delhi Canals 

Proposals for the restoration of the old Jumna canals, whioh had led to the 
surveys by Tod and Macartney during 1810 and 1811*, had been put aside owing 
to the distractions of the Nepal war. 

A survey and design for the work of re-opening the Delhi canal was completed. ..by Lt. 
Macartney, of the cavalry, in the year 1810 ; this was further followed up, if not preceded, 
by several reports by other officers on the subjeet ( Lt. White of the Infantry [ II, 67 ] and Lt. 
Fordyce of the Engineers', amongst the number ), and elicited suoh a variety of opinion from 
Colonels Kyd, Caret in, and Colebrooke, either as Surveyor Generals, or Chief Engineers [ LT, 
67—9 ], that the matter seems to have fallen into abeyance'. 

The subjeot was again brought to notice by Rodney Blane [ II, 363 ], who 
wrote from Delhi in 1816 ; 

Being at this time quite unoccupied, ... it has occurred to me that if the existing papers 
and surveys relating to the Delhi Canal could... be entrusted to my charge, considerable 

•Chakriita. ■ DDn. 133 ( 180-61 ). , DOa. 212 (3), 23-11-18. «Tod surveyed tbo E. Jumna 
OMawl, on left bank of Jumna ; Maoartney surveyed the W. Jumna or Delhi canal [ 11, 6tt-g ]. * Arthur 
Dhgwall Fordyce, Ben. En gin. Ens. 1801; Capt. 1810; d. at sea on passage home. 1812* 'jASh 
II. 1833 ( 112). 
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preparation might bo mode towards carrying into execution the uitended repairs. ... YY.th the 
Snce ofTese material,, and from such an examination of the course of the canal between 
Delhi and Kurnaul as may be made when I am returning to Loodmanah, an estimate of the 
expence might be framed 1 . _ 

After long search, Macartney's plans and reports were retrieved and entrusted 
to Blane who made a good start in the reconstruction of the canal. On his death 
the work was carried on by Colvin and Tickell, Colvin holding the appointment of 
Superintendent of Canals from 1827 till 1839*. 

In 1809 Hodgson had called attention to the possibility of restoring the old 
Ferozeshah canal that had once watered Hariana [ II, 65, 69 ], and Colvin had noticed 
the same derelict canal when surveying on the Bhatti frontier in 1818 3 . In March 
1820, Colvin was appointed "to survey the course of the ancient canal, 
ChittangNaddie", and he completed this and the survey of the Ferozeshah canal 
between November 1820 and January 1821. He ran levels— measured a base — 
observed triangles— and produced a useful map showing his marches, with a 
separate one for the Resident at Delhi to show administrative boundaries 1 . 

The survey and restoration of the doab canal, east of the Jumna, was carried 
out by Henry De Bude and Robert- Smith between 18*22 and I «:«>». 



Allahabad to Agra, 1827-8 



In 1821 Hodgson, now Surveyor General, obtained sanction for Alexander 
Boileau to resurvey the country between Allahabad and Cawnpore. The accuracy 
of the old maps had long been suspect owing, as Colebrooke suggested, to careless- 
ness on the part of Reuben Burrow in letting his chronometers run down [ I, 163 ; 
II, 190-1 ]. Hodgson wrote that, being 

now employed in the construction of an Atlas of India on the scale of 4 British miles to an inch 
[ 284-5 ], ... I am anxious that the map should bo as full and accurate as possible. ... The lower 
part of the doab from Cawnpoor to Allahabad might be resurvoyed with advantage, as the map 
...presents many blank spaces, and it is a compilation of which I suspect the accuracy, ... A 
corrected map on the scale of two miles to an inch would be a useful document to the Judicial 
as well as the Military office, and... an important component part of the atlas . 
To Boileau he writes ; 

The survey. ..will be of a cursory nature only, ... completed in one season or perhaps 
in a less period 7 . ... It seems. ..not impossible that the compiler of the map 8 . ..has. ..protracted 
the survey routes probably too long, for those lines were surveyed by different persons. 
Sufficient allowances may not have been made for the winding of the roads and. ..it is 
difficult for me to insert this tract of country into the general maps. ... To clear up any 
doubt. ..you are directed to...remeasure some of the principal lines, anil to trace some new 
ones. ... 

When you have completed the line to Cawnpore, you will cross the doab thence to Calpee, 
and thence make diagonal sketches.. .from the Jumna to the Ganges and back alternately, 
laving down many villages which are not in the old map, and...ascertaining the accuracy of 
your main line. ... The more villages you can lay down the better, and your enquiries.. .may 
be usefully directed. ..to the distance of 8 or 10 miles* [ 3 ]. 

Starting from Allahabad in October, Boileau ran his traverse first to Cawnpore, 
and then made a series of zigzags between the Jumna and the Ganges, passing 
through Cawnpore 1st December, Kalpi 28th, Fatehpur 23rd January 1828 
and back to Allahabad on 11th March. He then worked up through Ghazipur 
to cloBe at Cawnpore on 30th April 10 . The following notes are taken from his 
fieldbook 11 ; 
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The primary object. ..being to ascertain the longitude of Caunpoor by a aeries of accurate 
measurements connecting a given point at Allahabad with the garrison flagstaff at that 
station, as well as.. .to fill in the...unsurveyed portions of the lower doab, ... [ I ] measured a 
short base and laid out a triangle. ... 

20th November 1 827. — [ Used two perambulators the whole time ] — the two hands of 
Capt. Gerard's perambulator do not always exhibit the same proportional parts of a mile, 
owing to the looseness of the shorter index. ... 

Many of the stations may appear to be unnecessarily short ; and indeed they are, but the 
camel-flag-bearers are quite new in their office, and have not yet learnt how to judge for 
themselves in taking up proper points when sent on ahead [ II, 202 ]. ... 

I have been employing my spare time. ..in practising with the sextant & chronometer, 
to take the altitudes & times at the same instant, & find that I can already ascertain the error 
of the watch to within less than a second. ... Hoping to improve by practice. ... 

10th December. I have at length brought my work to a close at the Magazine Ghat at 
Caunpoor, & am very much surprised to find that I cannot make my observations on this Bpot 
agree at all with those of Mr. Burrow, who must of course be correct, as he was one of the firBt 
astronomers of his day 1 . ... The perambulator <Sc my sextant agree pretty well together, ... 
but I am mortified at finding my altitudes differ so much from those of such an excellent 
observer as Mr. Burrow. 

He writes to the Surveyor General ; 

16th January 1828. On arriving at Surajpoor on the Ganges. ..I was enabled to bring 
mv measurement to a close, for the first time during a run of upwards of 200 miles, on a point 
from which I had taken a circuit of upwards of SO miles via Caunpoor, and had the satisfaction 
to find that my rough protractions of the route closed within J a mile of the proper point. 

8th February. The old map is very incorrect in some matters. ... There are somo of the 
villages on the wrong side of the J umna, and some of the small rivers running in places where 
I could discover no trace of them. The entire zigzag to Allahabad will probably be completed 
by the middle of end of March. 

5th March. The different linos agree very well with each other at the points of meeting. ... 
The whole of the work is protracted from the very commencement to the close of this morning's 
work, and the whole of the traverses are brought up. ... The more the old map is examined 
the more errors are discovered in it, and the smaller rivers are particularly faulty. The 
different routes, too, not having been laid down by the same person, differ considerably 
...from those which have all been taken with the same theodolite & the same perambu- 
lators. 

27th March. I am keeping as much as possible among the blank spaces in the map, that 
these unknown parts may be fillod in correctly. The three measurements from Caunpoor 
to Allahabad ought to give the relative longitudes of these places very near the truth, being 
assisted by your latitudes ( and those of Mr. Burrow ), if I can identify your bungalow, but 
there was no plan of cantonments in Caunpoor... as the Superintending Kngineer had taken 
it on tour with him. 

Caunpoor, 2nd May. Having arrived at Caunpoor so much earlier than I expected, there 
are now nearly two months of this seuson remaining, in which I think I can manage both the 
lines you wished to have measured before the rains, that is, from Caunpoor to Fattehgurh, & 
from thence to Agra. I am now waiting for the repair of 2 of my perambulators, one of which, 
is much out of order & I expect to reach Futtehgurh about the end of this month. 

7th May. As I am actually on my way to Agra, and the weather is still very fine, I think 
that I can complete both the desired lines before the rains, and will do my best to ascertain, 
the relative longitudes of Futtehgurh, the Taj, and Caunpoor [ 190 ]. 
Hodgson replies ; 

You have done good work in getting through the lower doab so well and quickly, and 
I will be glad to hear [ that you have reached ] shelter at Agra, for the weather must be very 
hot. However, I hope your health will not suffer from being in camp in hot winds ; mine never 
did, and I think I was better in the field, ohanging ground every day, than in a house, and. 
the time certainly passed more lightly 1 . 

Boileau compiled his survey into a "large map of the lower dooab, on a scale 
of two geographical miles to an inch " s , which he submitted from Agra in September,, 
and Hodgson reported the satisfactory conclusion of the survey ; * 
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Lieutenant Boileau, whom I guided in all the details of his duty by correspondence, has 
executed the work...in a manner very much to his credit, and has, under my special instruc- 
tions, carried lines from my observatory at Futtehgurh [ 189 ] to the Tajh at Agra. ... 

The old surveys of the lower dooab, which required revision as I supposed they would, 
have been corrected, and the country between Cawnpore and Allahabad has been traversed 
and intersected in many directions, and the difference of longitude between the two places 
is now satisfactorily settled. The old difference has, as I supposed it wuuM, proved very 
considerably in error. The other lines above Cawnpore were found to be correct 1 . 

This was the last deliberate peace-time survey to be based wholly on traverse 
and astronomical fixings. 



Agra, 1829-30 



The capture of Bharatpur in January 1826 J opened up new country, and after 
Boileau's arrival at Agra Hodgson ordered him to measure a base-line between 
Agra and Delhi, and carry triangulation into Bharatpur, from which detail survey 
could be extended by theodolite traverse ; 

What your next season's work will be I cannot exactly say at present, but either in Bhurt- 
poor or Rohilcund, probably. If the former, we must proceed from a measured base. When 
at Agra you may examine the ground. I think 2J or 3 miles...fit for a base may be found near 
■where General Nicholl's 3 division was encamped before the siege. If so, the Taj, Secundra, 
and other buildings, are points, and sides must be found to connect them to Futtehpoor Seckri, 
whence the citadel of Bhurtpoor and the Taj are visible, and the principal forts, Kumar Deig, 
etc., will be fine points in Bhurtpoor country, and we can sketch easily to Alwar, etc. [ 203 ]. 

Perhaps you may find ground for a base J way between Agra to Futtepoor Secri where 
both are visible ; there is a chain and coffers, etc., in the Agra magazine [ 250 ] 4 . 

Boileau was directed first to make connection with the Jumma Musjid in Delhi, 
and to traverse 

from the Taj at Agra.. .to the fort of Bhurtpoor tlirough Chaksana, and to return. ..by Fatteh- 
poor Sikri, that the difference of longitude might be ascertained by a double measurement, ... 
examining what ground. ..would be best adapted for the measurement of a base'. 
He did this 

without any accident or interruption, though I have just received a public notice. ..through 
the Political Agent at Bhurtpoor, forbidding me to carry on any surveying operations in the 
Bhurtpoor State. Though Major Locket [ II, 417 ] could not publickly lend me his assistance 
in running the perambulators through this independent territory, yet he very kindly furnished 
me with such aid.. .previous to the arrival of this order, and the people of the country, far from 
throwing any obstacles in the way of the work, were perfectly civil and obliging*. 

Whilst waiting for permission to cross the Bharatpur frontier, Boileau, 
being quite tired of remaining still at Agra, ... took an opportunity of running down to Jeypoor 
early in April 1829, taking with me a sextant and chronometer for the purpose of ascertaining 
the latitude and longitude of that place 7 . ... Being positively forbidden. ..I dared not carry on 
any route survey beyond our frontier, but when the prohibition is removed, I hope some 
opportunity will occur of verifying the above. ... I will prepare to undertake the measure- 
ment of a base between Agra and Fatten poor Seekree 8 . 

At last, in August 1820, the ban was removed' to his great delight ; 
for really I have been so many months eating the bread of idleness that I began to be quite 
ashamed of myself. ... Further examination will, I hope, enable me to find sufficient ground 
for a base of five miles, and there will no doubt be a less objectionable method of connecting 
the Taj at Agra with the proposed chain of triangles than by the mode formerly suggested 10 . 

He spent November and December 
reconnoitring the country south of Agra, within the dominions of the Company, which was 
flat and difficult for triangulation. ... I have found three places southward of Agra whioh 
would form nearly an equilateral triangle with Akbar's Tomb at Bikandra and the gateway 
of Fatfcehpoor Seekree. ... Having completed a very minute examination of all the oountry 
■mediately south of Agra, ... the following month will be ohieBy employed near Muttra". 
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He reported later that 
nearly the whole of the central and northern parts of the Agra and Muttra frontier have been 
very minutely Burveyed, and all elevated points have been carefully noted which may assist 
in carrying on the intended triangulation. No difficulty will occur in finding convenient 
stations within the Bhurtpoor territory, and many difficulties have been already done away 
with, ... but much yet remains to be done to the southward and westward of Agra 1 . 

He completed his survey of Bharatpur during the next two years. 



Roads 

During the Maratha war of 1817-8, Quartermaster General's officers of all three 
presidencies were employed on military surveys, and from 1st January 1817 a 
special cadre was authorized for the Bengal army, as had been formed in Madras 
in 1810 [ II, 321-2 ; III, 334-7 ]. To avoid infringing on the responsibilities of 
the Surveyor General, duties were restricted to the survey of roads and communi- 
cations : 

On the close of operations. ..the officers of the Quarter Master General's Department being 
disposeable, His Excellency the Commander in Chief.. .has direoted that they should be imme- 
diately employed in furthering the object of.. .the Superintendent in the Western Provinces. ... 

You are.. .to commence a survey of the roads, etc., in the District of — . The survey.. .is 
to be confined to the roads with the objects immediately on them, or adjacent thereto, and is 
to oonsult both civil and military convenience. ... 

The more immediate object being to enable the magistrates to determine on arrangements 
for the general convenience and security of travellers, the offloerB employed will carefully 
examine the localities of the several police chokies, ... and recommend such positions as in 
their judgements may seem to be better. ..than those at present fixed on. 

The surveyors were to make daily observations for latitude, weather permit- 
ting, and to keep close touoh with the Superintendent of Police ; they were 
to be employed at least six days in seven, unless interrupted by indisposition or the inolemency 
of the weather, and during the periodical rains their attention is to be devoted to the compil- 
ations ond topography of their Burveys, of which three copies are to be prepared, both of the 
maps and field books, in order that the Quarter Master General of the Army, the Superinten- 
dent of Police, and the Magistrate of the District may each have one 2 . 

From October 1818, all military roads were placed under the control of the 
Quartermaster General, including that between Calcutta and Benares [ I, 368 ] 3 . 
In 1820 the establishment included Ezekiel Barton [ II, 380-1 ] as d.q.m.g. with 
headquarters at Cawnpore ; James Franklin as a.q.m.o., and a number of 
d.a.q.m.o.'s [ 335-7 ]. Copies of surveys were sent as a matter of routine to the 
Surveyor General 4 , and included roads in Rohilkhand by William Garden — routes 
in Allahabad district, and thence to Nagpur via Rewah and Jubbulpur, by 
Becher — roads to the north of Delhi by Paton — and through Mirzapur and 
Rewah by Drummond. 

Officers of the Ramgarh Battalion were still interested in surveying roads of 
Chota Nagpur, and in 1817 Ferguson surveyed the road from Gaya to Patna 5 under 
the direction of Roughsedge, president of the road committee. In 1822 James 
Aire, of "the Hill Bildars", was one of the officers surveying new roads of 
Singbhum 8 . Surveys through Central India, Malwa, and Rajputana, will be noted 
in a later chapter [ 83-90 ]. 

During the Burmese war, when most of these officers were on aotive servioe 
"Superintendence and Executive charge of all public roads" was transferred to 
"the Department of Public Works" 7 . 

During 1819 Jackson [ II, 409; III, 12 ] surveyed the line for a road between 
Midnapore and Nagpur through Keonjar and Sambalpur, receiving instructions that 
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the precise direction...must be faithfully laid down, giving full and distinct reasons for all 
windings, and the most particular account of the nature of the soil and features of the country, 
whether open or through jungle, plains, ascents and descents, and, where low and requiring 
to be raised, the probable quantity of labour and means of accomplishing it ; what trenches 
or drains for woter-courses, or bridges, will be necessary. 

The outline of towns and villages.. .must be given, with the streets passing through them, 
and defences where they have any ; olso of all forts, buildings of importance, bridges, tanks, 
etc., not to mention wells wherever met with, or.. .wanted for the convenience of troops or 
other travellers. ... 

A particular description will be expected of all rivers, nullahs, ghauts, passes, fords, 
and ferries, ... and the names and residences of the zemindars to whom the villages and lands 
belong, or by whom rented. ... The climate, ... the populations and castes ; number and 
description of their cattle and carriages, produce of the crops, and state of manufactures 1 . 

Without, perhaps, collecting quite all the information here called for, Jackson 
produced a useful map, and the road was constructed on hia 

rough estimate of probable expence of constructing a road from Midnapoor to Nagpoor, 
30 feet wide, and clearing away 25 yards of jungle on either side — Rs. 3,38,448 for the part 
thro' the Company's dominions — Rs. 2,75,136. ..thro' Nagpoor — Rs. 6,13,585 total 2 . 

An advertisement in the Government Gazette of 22nd June 1820 reads that 
Dak runners have recently been laid on the direct route betwixt Calcutta and Nugpore, a 
route lately explored and surveyed by Captain Jackson. This line of communication with 
the capital of Barer runs nearly in an easterly direction through Raipur, and shortens the 
dak to Bombay [ 266 n.i ]. 

Attheendof 1829 Gilmore and Ommanney, both of the Engineers, were deputed 
to survey the line for a road from Burdwan to Bihar, which was afterwards to 
be constructed as part of the Grand Trunk Road. 

There was a direct road from Burdwan to Behar formerly used, ... and though not now 
frequented... it appears probable that by pursuing its course the surveyors will meet fewer 
obstructions than they would be likely to encounter in any other direction. It is also probable 
that coal, lime, and other materials, will be found. ..for the construction of any bridges that 
might be necessary 3 . 

The Surveyor General gave Gilmore detailed instructions ; 

You will commence. ..at Burdwan, and. ..survey by perambulator measurements and magnetio 
bearings, intersecting all remarkable objects to right and left, and especially. ..such features 
of the country as may be useful in defining the proposed line. You will also. ..report on the 
natural productions. ..such as coal, limestone, etc. ... 

It is supposed that.. .you moy survey daily from 6 to 8 miles according to the difficulties 
of the country. This distance you will protract, filling in all the details during the heat of the 
day when your work in the field is suspended, as it essential to the accuracy of such a work 
that the map should keep pace with the field book. 

The scale of these field protractions will be 2 miles to an inch ; these will be afterwards 
combined and reduced to a scale of 4 when the whole is finished. It will be necessary also 
to take daily azimuths for the ascertainment of the error of the needle. ... You will forward 
to this office on the 1st of each month a report of your progress. ... 

In the accompanying sketch. ..you will find laid down several triangles belonging to the 
series of the Great Trigonometrical Survey*. ... You Bhould check your operations by con- 
necting them with those fixed points. ... The simplest method of doing this will be to observe 
the angles subtended by any three of those stations that may be visible, by observing their 
azimuths with the theodolite which has been furnished you 6 . 

Gilmore reported the completion of the survey' in a letter from Patna dated 
22nd March, and then returned to Calcutta and discharged his staff. His road ran 
through Raniganj, Rupnarainpur, Palamau, Karakdiha, to Bihar, about 36 miles 
south-east of Patna 7 . 
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THE MOUNTAIN PROVINCES 

Garhwal tfc Sirmur, 1815-8 — 1818-9 — 1819-22 — Upper Sutlej Valley, 
1817-23 — Kurnaun, 1816-21. 

fl^HOUGH the glorious views of the snow peaks had long fascinated surveyors 
I toiling in the plains, it was not until the Gurkhas had been dispossessed of 
their Himalayan conquests, and had accepted the Kali River as their western 
boundary, that any regular survey of the mountains was possible [ II, 84, 89 ]. 

Robert Colebrooke, Crawford, Webb, and Hodgson, had set their hearts on 
penetrating into the mountains and discovering the secrets that lay beyond the 
lower foothills. Sickness and death had robbed Colebrooke of any greater joy than 
taking distant observations and calculating the heights of a few recognizable peaks 
[ II, 86-7 ] — Crawford had the thrill of actually working in the mountains of Nepal 
[ n, 70-2 ; pi. 8 ] — Webb had penetrated far up the two main branches of the Ganges, 
and was now given the survey of Kumaun [ II, 70-7 ; pi. q ] — and it fell to Hodgson 
who had already climbed the lower spurs above the Dun [II, 82-4 ; pi. 10] to lead 
the regular survey which Lord Moira sanctioned at the end of 1815 ; 

A favorable opportunity now offers for making a correct survey of the lately liberated 
provinces of Clurawal, Sirmoor, and Hindoor 1 , as well as of the countries to the north... 
reaching to the Himalehah, a tract which comprizes the sources of the Ganges, Jumna, Tonse 
( hitherto unknown though larger than the Jumna 2 ), and Sutledge rivers, and which is bounded 
by some of the noblest mountains of the world { pi. 5 ]. 

The whole of those provinces are now. ..under British protection or influence. ... A survey 
could therefore be carried on. ..at leisure, ... as immediately beneficial to the public interests 
tts it would add to geographical science. ... 

An ascertainment of the heads and courses of the four great rivers, and of the heights 
and distances of the snowy peaks, are now completely within reach of British research and 
enterprise. These are objects becoming the attention of an enlightened Government. 

The prospect of a speedy termination to the present war with Nepaul, and the little pro- 
bability there is that Captain Hodgson would ever be allowed to enter that country in time of 
peace for. ..making a leisurely and extensive survey, induced the Commander-in-Chief 3 to 
think he might be more advantageously employed in making the survey above described, 
and he has accordingly directed that officer to proceed towards the upper part of the dooab, 
subject however to be recalled in the event of the army on the frontier of Sarun and Tirhoot* 
teking the field [ II, 43 ; HI, 1,2]. ... 

Captain Hodgson is well known as a practised trigonometrical surveyor of no common 
stamp. ... He purposes to measure a long base on the plains of the upper part of the dooab 
or of Rohilcund, and then proceed with a series of grand triangles, in which the highest and most 
remarkable mountains would form stations, whence every peak and range visible may be laid 
down with the greatest accuracy. At favourable seasons, when the snow is sufficiently melted, 
the sources of the great rivers may be visited and determined with precision 5 . 

Hodgson was appointed to this charge from 17th October 1815, keeping as 
assistants Ezekiel Barton and two young engineer officers, Edward Garstin and 
Pat on, who had been with him on the Nepal frontier [ II, 41 ; pi. 21 n. ], 

He reached Saharanpur on 30th December, and after searching without success 
for a suitable site for a base-line, and losing several weeks from a return of the 

1 or Nilagarh, one of the Simla States, west of Sirmfir, 53 A/12, 10. ' volume actually greater than 
that of Jumna at confluence ; ImpOnz. XXIII.418-9. • Lord Moira held both offices <?0 & C-in-r «72 
B * F. s From AG., DDn. 141 ( 181 ), 27-9-15. 
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fever which he had picked up in the tirai [II, 42], he decided to postpone 
ground measurement, and to start his survey from astronomical observations. 

The fever & ague by which I was confined since the 20th of Jany., having abated, ... I 
proceeded on 11th February 1816 by the Timli pass to the Doon. ... I reconnoitred the ground 
near Beit ( Saharanpour ), which I thought might perhaps be sufficiently level for a base, but 
found it not so, & as no answer had arrived. ..to my application to.. .charge the extra expenses 
...on the measuring a long base in a correct manner, and as the season proper for such an 
operation was passing away, 1 resolved to think no more of the base this year, but to use 
differences of latitude of places very distant from each other ( but nevertheless visible ) i . 

Marching through Kalsi, where the Jumna breaks out from the hills, he took a 
long series of observations from Singhori 2 — for latitude — to the hills around — 
and to snow peaks. "I mean to go to the summit of the lofty Chour-ke-Dhar 9 , 
5 days journey hence over high mountains". Passing through Nahan, capital of 
Sirmur, he reached the Chaur, 11,966 feet above the sea, on 21st April, and started 
another long series of observations [II. pi. 10 ; III, 175 ]. He found that work on 
these hills after fever was very trying : 

Whether it be from the changes in the atmosphere on high mountains, or the inconvenience 
of being exposed to severe oold & high winds. I find my observations never agree a fourth part 
so well as on the plains. ... Had I not been disabled by the dangerous inflammation of my throat, 
I could have taken a series of stars by the circular instrument, but on the 28th April I was 
obliged to go down to Nahan to consult Dr. Russell 4 . ... 

28th April. Camp on the Chaur Jledur mountain. Snow. ... A heavy fall last night. 
I purpose going to Sabatoo, & thence Rampoor in Bussair 5 [ 40 ; pi. 5 ] high up on the iSuttleez, 
Should there be a mountain barometer to be sold in Calcutta, I should be greatly obliged by 
your buying 2 for me [ 34, 212 ] fl . 

In May 1816, he marched through Nahan and Sabathu to Simla, where he 
pitched his tent on the ridge, and found villages distant and supplies scarce. He 
then went along the track now known as the Hindustan-Tibet road, through 
Theog and Matiana, to reach Kotgarh 7 on 27th May [ pi. 5 ]. 

As soon as I am relieved from the inconvenience of an inflammation of the throat, caused 
by the frequent changes from the heat of the vallies & the cold dry air & cutting winds on the 
high mountains, I mean to survey by Rampour & the valley of the Suttluj along the foot 
of the Himalya, & to visit if possible the source of the Suttluj, as that cannot be done except 
in June or in the rains. ... 

Ensign Garstin, assistant surveyor, is on sick certificate at Nahan. Ensign Paton joined 
me at Sabatto. & accompanied me to this place. He will be detached to survey the route 
to Bullaspour & Subathoo by the Suttluz. Ensign Garstin, when able, will be employed in a 
survey of the districts between Sabattoo & the Suttluz, and both the assistants generally in 
filling up details between fixed points. 

The want of mountain barometers I greatly feel ; the last I had was broken on the Chour. 
I have two coming from England ; they are not procurable in India, either from the publio 
or in the shops 8 . 

Leaving Kotgarh on 8th June, Hodgson travelled by Rampur and up the 
Sutlej, finding supplies very difficult as there was great shortage of grain. 
Before the end of the month he crossed the Shatul pass, 15,555 ft., over the high 
enow range to the upper Tons, returning to Kotgarh over another pass by 15th 
July. The following extracts from his journal describe this notable journey ; 

By determining the position of the Kylas peaks* [ I, 71 ; II, Rt n.4 ]...I shall determine 
the course of the Suttluz so far, & beyond it I believe the country is not inhabited. ... As to 
the source of the Suttluz, I hope to give more satisfactory information hereafter, but am 
greatly inclined to believe it is not in the Himalya ; the people universally say that it 
comes from near...Mansr>rar Lake ; some pretend to have gone along it so far ; one man whom 
I examined. ..gave me a description of the lake [ II, 80 ], 

23rd June. Burrah, towards the pass over the Himmalya into Swarra 10 . ... 

24th. Halting place above pine forest to...foot of pass. ... The Kylas Peak seen hence some- 
what resembled the form of the Pegue temple of Sheo-Mahadeo, rising from a broad base, & 

m": i ™ MR | < «- M ™'Jt\ iHM - 17632 ft - N of Bar,lt - 363 F / S - «ou 8 pionou« from Simla. 
•Fdbk. M .»» 'Rarnpur, 33 B/ll. " Letter to Hyde, ASG. DD„. 130; M. 575. ' Summer hdqrT of 
detachment* of lit It 2nd Niwn Ratt. [ 4011.; ]. ■ MRIO. Fdbk. M 35(1. • Kailas, 22,028 82 E »• Shion t 
on upper Inns, 53 1. » » . • lJ "™ , " < * 1 
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Reduced from 8-mile map prepared in Surveyor General's office, 
1322-3, from surveys of Hodgson, Herbert, and Oliver, 1816-22 [ 29-40 ]. 
Meridian lines drawn at 20' intervals from meridian of The Choor, 
assumed to be 77° 23' 30* East of Greenwich. Survey was started 
from the observed latitudes of stations at Belville, The Choor, Baraut 
and Soorkunda . Owing to discordant results caused by the unsuspected 
vagaries of local attraction [ 35, 1 77 ], Herbert measured a base-line 
early in 1819, one mile east of Dehra [37 n.7 ], and with Hodgson 
compiled a quarter-inch map on the triangulation values thus revised 
[33]. 

For exploration of Himalayan passes and of Spiti and Sutlej rivers 
by Hodgson, Herbert, and Gerard, see pp. 30-1, 40-3, and Gerard's 
frontispiece maps, Lloyd, I & II, 

Full triangulation charts appear as piates in & rv, Asiatic Researches 
vol. xiv. 
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Surveyors' Stone, Bhadraj Hit I, 9 m. west of Mussoorie, 
lies 30 yards east of fakir's hut on lower summit, 440 yds. w. 
of point 7320. Bridle track from Cloud End passes between 
these summits. 1 nitiats cut include 

I SB. (John Stephen Boldero ( 1791 1858), BCS., Jt. Mte. 
Saharanpur, from 1815). 

R D U.I 

W L O ( Win. Linnaeus Gardner ) [ 32 n.2 J. 

I A H ( John Anthony Hodgson, who climbed Bhadraj in 1814 
and 1816 to observe snow peaks [11,83,407; pi, 10; 
HI, pi. 5]). 

A G (Alexander Gerard [III, 22-3; pi. 3 ] ), and a name in 

Persian script. 
In lower right corner is 

Lady Hood 1814 ( Maria, wife of Admiral Sir Samuel Hood, coindg. 
E.I. Squadron [If, 83, 407 ] ). 

Fanny Parks tells of riding out to Bhadraj c. 1835, Wanderings 
0/ a Pilgrim [II, 247-8]; "A little further on we found a Hindu idol 
rudely cut in stone; this idol is now neglected. ... Near it is a large 
stone on which is chiselled 'Lady Hood 1814'. On speaking of this 
to the political agent, he laughed and said, "You were more enter- 
prising t ban Lady Hood— you visited the spot — she only sent a man 
to chisel out her name and that of Colonel B. on the top of Bhadraj ; 
she never visited the place in person". 

The hut contains, 1951, two stone images, and a holy muri was 
living here as late as 1930. 
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decreasing by stops as it were. There are other peaks near called KyUw, but thin is the 
most eminent. ... 

Abandoned my small tent, to allow the people to help on those who were Falling down 
eiok. ... Whether from the thinness of the air, or the exhalations from certain plants), very 
many of the people were attacked with faintness & laid down ; I also experienced an unpleasant 
sensation & headache all thiB day. ... Halted for the night at the Pamori river. 

Observations for latitude gave 3 1" 29' 25'. At night was preparing to observe an immersion 
of J's satellite, when I was seized with giddiness & could not stand to the telescope ; but it 
was misty, <fc probably the observation would nut have been good. 

I found that water boiled here at 188° of Forhenheit. Hie water was in a kettle in high 
ebluition. I ordered the people to take wood in the morning to the top of the pass, <fc to await 
my arrival there, that I might try this same experiment there with boiling water, but had the 
vexation to find they had gone forward to avoid the snowstorm thero. I (ind it boils at Kote- 
ghur at 196°. 

25th 1 . Halting place across the pass in the Himalya into Swnrra. ... 2Hth. To Roul 
village. ... 1st July. Into the Pabur valley 2 . 

He wrote to Hyde on 1st July from 
Camp at Rooron 3 on the Pabrot River, Buasahir. The survey is going on into.. .the rains 
if the thick weather does not oblige me to give it up. i must bring up my indoor work in 
the cold season below, when those mountains are buried in snow. 

I have surveyed tip Kunaur 4 [ 40, 43 ], the valley ( or rather chasm, its so steep )... 
through which the Suttlez flows, one of the most rugged countrias in the world to have 
inhabitants. I went up as far as I could get grain for my people, but at this season the poor 
crops of barley are yet green, and the people cannot grow enough for themselves, & are obliged 
to import it from the south side of the Himalya in exchange for wool. ... I purpose shortly 
to go up into Kunaur again, and higher. As [ wont by the course of the river, I got within 
the Himalya without passing the snow, but returned south over the snowy mountains into 
Swarroa. 

There are 2 ridges of the Himalya, between which the Suttluj flows near east and west. I 
came over the southern one, which I crossodon the 21th at noon, and found it a very arduous 
undertaking. ... The want of barometers most mortifying in isii ! Evoa at this season 
people frequently perish there, & T found one dead, <Ss witli difficulty preserved the lives of 
several of my people, with the loss of some of my baggage. 

Pray tell Col. Mackenzie the above when he arrives, & that I have preserved some of the 
rock of the Himalya for him, ct have collected some flowers, &c, which grow below the snow 
for the botanical professor [ 48 n.2 ] ; they are chiefly such as grow in the spring in England. 
I wish I had a skilful native gardnor from the botanical gardens witli me to oolleut plants & 
preserve them, as I am no botanist. 

He asked for an astronomical quadrant : 

Pray. ..mention this urgently, also a supply of barometers, &o., in a public way, as without 
Government will help, 'tis in vain to run the risk of breaking one's neck, or being starved or 
fro/.on to death. T hope when Col. Mackenzie comes he will set these wants in a proper light, 
for 'tis a shame that a groat Government should have no better instruments in their store 
than those sent to Mr. Garstin ; so bad &. rough that I really would not myself, bo at the 
expence of carriage for them [ 212 ]. 

Mr. Paton is employed at Hindoor. Mr. Garstin I believe sick at Nation. I suffer greatly 
from inflamed sore throat 6 . 

From Kotgarh he returned to Nahan, where he stayed from 10th August till 
20th September, taking lunar observations for longitude when rain permitted. 

I was also engaged in bringing up the map, but having doubts as to the precise latitude 
of my grand station on the Chour, on which everything depends, I thought it best to defer 
doing anything definite till I could revisit the peak. 
This he did during October ; 

At a place like the summit of this vast mountain., .no one who has not resided in such a 
stormy region can have an idea of the violence of the wind, and the suffering of an observer 
by night from the cold, always much below freezing point. ... On the 10th of Ootober, water 
instantly froze when poured out at 9 in the morning, tho' the sun shone out, the thermometer 
being then at 31°. Judge then what it is by night, accompanied by a wind which peels the 

'date also entered in map; MRIO. 10 (18). ' Pab&r K.. 53 E/SG. ; MRIO. M 359. •probably 
Rohm. 4 Kan&war U upper aubdivn. of B&shahr state, coloring upper Sutlej vallev T nl * 1 Jim 
Oat. VII ( 49-5 ). XIV ( 372-3 ). • DDn. 130, M 575. 1-7-18. ' U ' 31 ' P 
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skin from the face. & blows with a violence which seems to shake the very ground. I had a 
tent cut open to the north & south to protect the instrument, but at the time of observation 
the wind rushes in & shakes the instrument, & blows out the lights & creates confusion, & 
people holding the tent to prevent its being carried away are apt to touch or shake the stand, 
so that I found it impossible to keep the adjustments in order from night to night, and am 
obliged to reject some pairs of observations, taken with so much trouble. 

As winter was coming on, he now moved down to Saharanpur where 
I repeated the observations for the altitudes & azimuths of the different snowy and other peaks, 
and took many new observations, & have, from the Chaur & Saharanpoor, points in the Himalya 
which Capt. Webb will also have [ 4b, 47 ; pi. ]. so that our triangles will join and show the 
difference of latitude & longitude of a vast tract of country from the Jumna to the Gogra. ... 

I hope to close this station by the end of November. ... I will then traverse to the east 
towards BareiUy. and fix the positions of places in the doab & Rohilcund/rom the snowy peaks, 
as it is no use remaining in the deep nnd dark glens in the mountains in the cold season. ... 

About February I will again enter the mountains, and remain there.. .till next cold 
season, & if I receive the mountain barometers.. .shall. I trust, do much & well [ 30. 204, 222 j 1 . 

He worked down into Rohilkhand ; 

24th December. At Moradabad the thieves carried off the large & excellent Dollond's 
theodolite, having also the telescope & every requisite. They also stole a double barrelled 
rifle gun from me. I was using this theodolite and, deprived of it, T could do nothing till 
I should arrive at Bareilly. ... The police in the neighbourhood of Moradabad is very bad. 

He reached BareiUy on 26th December, and compared the bearing and distance 
with those used by Reuben Burrow [ I, 160 ] and Colebrooke [ II, 68 ] : 

At Col. Gardner's 2 camp, the snowy peaks, Al & those east of it are visible. I erected 
( as \isual ) a pillar of masonry for the circular instrument, to observe them when the weather 
should clear up. ... A is the high peak of Jowahir, & is the western peak of Capt. Webb's 
survey, & the eastern one of mine : it is very conspicuous, & visible from most parts of 
Rohilcund & the upper doab 3 . 

The views of the snows are at their best on clear days iu January, but later 
become obscured by dust haze, as noticed by Lord Moira, 27th March 1818 : 

We now halted at Pusah. ... Rain having fallen in the night, 1 this morning saw again 
the glorious range of mountains which separates Hindosta.11 from Tartary [ II, 89 ]. At this 
season, though tho air seems perfectly clear, there exists a haze which prevents even any dim 
adumbration of the mountains from being perceivable, unless after cooling showers 4 . 

On his return through Moradabad Hodgson turned aside to meet Webb who was 
making good progress with his survey of Kumaun [ 46 ] ; 

Tho' I was anxious to return to the westwards, 1 thought a few days would be well bestowed 
in going up towards Rooderpour to meet Capt. Webb, that we might fix on some peaks by 
which our surveys could be connected. I accordingly went up, & we fixed on A & D', and con- 
certed other matters. I also re inforced my already valuable collection of instruments with 
an excellent chronometer <fc a 42" Telescope. 

27th January. ... The Company's factory, near Kasliipour 5 . ... I came up here and 
observed the great, peal; A. I must remain here some days until I receive an additional valu- 
able chronometer & other instruments. ..for which I have sent to Almora 6 . 

He got back to Saharanpur on 15th February and halted there till 26th, when 
he started out to the hills, determined to reaoh the sources of both the Jumna and 
the Ganges. He was encouraged by the promise that he would be joined by James 
Herbert, for he had been working single-handed for a long time, Barton, Garstin, 
and Paton, having all dropped out during 1816 for one reason or another [II, 381 ; 
III, 346-7 ]. He knew that he would not be the first European to reach these 
celebrated spots, for both had been visited two years before by James Fraser 
I II, 78, 398 ] ; but he intended to be the first surveyor to do so. 

24th March 1817. I shall go on to Jamnoutrie' as soon as the path is open, but I fear the 
uncommon quantity of snow.. .will shut up Gangoutri this year ; however, if Herbert gets up, 

6 we can repair the barometers, I may try ; without them nothing satisfactory can be done. 

"FdMt. M 390, 15-11-111. 'Vfm. Linnaeus Gardner ( 1770-1835 ) [ pl.< 11. I ; Ens HM 03rd 
rW, 1783; in Maritha ncrvic,. I79N-I804 ; rained Gardner'* Home 180B ; m. 1794 by miulim 'rites ■ 

•MJUO. M 360 14-1-17. > Hiwtuign Journal ( 350 ). "63K/10 ; Nanda Devi [ 46 n.4 |. •MRIO M 360 
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Baraut 1 . 28th. The heads of my work this month are — observations at Deyrah— survey 
from that to this— and observations here for a few days. ... 

31st. Lakho Mundul. Latitude 30° 43' 24* by an indifferent observation as it was cloudy. 

1 am now going to Jumnoutri & am within 10 days of it, but there is so much Bnow that I 
must tack about in places. ... At Baraut I was detained 10 doys by snow & rain [ pi. 5 ]. 

I hope to get also to Gangoutri. ... I mean then to cross to Bussair on the Suttlez, and remain 
there the heavy part of the rains, and after that & before the first heavy fall of snow to remount 
the snowy Himalya Range, if I receive the barometers in time. 

Since I left Baraut... I have been obliged to bring on grain from Kalsi, these mountains 
being almost in a state of famine. ... I am doing much good to these hungry regions by plant- 
ing potatos wherever 1 go, and thus assisting Lord Moira's wish to introduce them into the 
mountains. ... I found a crop of them on the summit of the lofty & inclement peak of Baraut, 
on which the snow had laid more or less since last November. ... This unlooked-for crop must 
have sprung from some potatos swept out from the cookroom of on officer who was a short 
time since posted at Baraut.. .2 years f ago ]. I was so pleased with this discovery that I sent 
down by dawk two of the potatos of a larger size than usual. ..to Lord Moiru. ... 

2nd April. ... The exact lengths. ..I cannot ascertain ; the wheel could not go, and the man 
who counts the paces had fallen down ; indeed it rained so hard & was so slippery I could not 
pay attention to anything except my footing. ... 

6th to 11th. Halt at fleirah in lianaut. As there is too much snow around to think of 
getting to Jumnoutri for.. .20 days, I cannot do better than to remain here a few days to try 
the rates of my chronometers by transits of stars. ... The last 2 days have been productive 
of vexation, as I lost the immersion of Jupiter's 1st satellite by a stupid mistake in looking out 

2 minutes too late. ... 

The women here are uncommon ugly & filthy, dressed in dirty ragged blankets ; there 
being little at present to do in the fields, their whole employment, and that an active one, 
seems to be in catching the lice which swarm on them. 

17th Bannassa to Kursalie 3 . This village is immediately at the south foot of the great 
Jumnoutri Himalya, and is the coldest inhabited place I ever was at ; the snow lays deep 
around & above, and below the village, and in it, except where swept away. The two grand 
peaks of Jumnoutri are not visible, being hid by the lower but nearer part of the mountain. 
The source of the river is only 3 or 4 miles distant [ 2 ]. 

He then describes the minal pheasant — the gooral, a wild goat — and the thar, 
a wild sheep — and on April 21st marched 7 miles to Jamnotri, the actual source of 
the Jumna ; 

I could not ascertain the precise heat of the spring, but it was too hot to bear the finger 
in for 2 seconds. Here then is the head of the Jumna, on the south-west side of the grand 
Himalaya ridge, differing from the Ganges, inasmuch as that river has the upper part of its 
course within the Himalaya 3 [ II, 77-8 ; III, 36 -7 ; pi. 5 ]. 

After retracing his steps he crossed over to the Bhagirathi, or west branch of 
the Ganges 1 where he was joined by Herbert [ 0,405 ; III, 2, 176]. 

Captain Webb's survey in 1808. ..was discontinued at Reital [II 74-7]; I shall therefore 
only give an aooount of the course of the river above the village. ... 

On the 19th May 1817, I was joined at Reital by Lieut. Herbert of the 8th Regt. N.I., 
who had been appointed my assistant, and from his skill and zeal the survey has received 
much benefit. Mr. Herbert came direct from Calcutta, and brought for me a pair of mountain 
barometers, but the tubes filled in England had been broken ere they arrived in Calcutta • 
there were some spare tubes which we filled and used, but we could not succeed in boiling the 
mercury in the tubes to free it entirely of air. The height of Reital above the sea as indicated 
by our barometers is 7,108 feet [ II, 453 ; pi. 9 ; III, pi. 5 ]. ... 

26th May. Distances paced. ... Reached Gangotri. Much too tired to attempt to boil 
mercury in the tubes today. At night, having prepared the instruments to take the immer- 
sions of one of Jupiter's satellites, we lay down to rest, but between 10 and 11 o'clock were 
awakened by the rocking of the ground and, on running out, soon saw the effects of an 
earthquake, and the dreadful situation in which we were, pitched in the midst of mnnmn of rook, 
some of them more than 100 feet in diameter, and which had fallen from the cliffs above us 
and probably brought down by some former earthquake. 

The scene around us, shewn in all its dangers by the bright moonlight, was indeed very 
awful. On the second shock, rocks were hurled in every - direction from the peaks around to 
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the bed of the river, with a hideous noise not to he described and never to be forgotten ; after 
the oraah caused by the falls neur us had ceased, we could still hear the terrible sounds of 
heavy falls in the more distant recesses of the mountains. 

We looked up with dismay at the cliffs overhead, expecting that the next shock would 
detach some ruins from them ; had they fallen we should not have escaped, as the fragments 
from the summit would have flown over our heads an.l we should have been buried by those 
from the middle. Providentially thero were no more shocks that night. This earthquake 
was smartly fell in all parts of the mountain*, as well as in the plains of the N.W. province 
of Hindustan. ... 

We had the curiousity to measure triiroiiomrtricully tho height "> the cliffs. ..and found 
it to be 2,745 feet. 

31st. A most wonderful scene. The Bhagirathi, or Ganges, issues from under a very 
low arch at the foot of the grand snow bed 1 . The river is here bounded to the right and left 
by high snow and rocks ; but in front.. .the mass of snow is perfectly perjiendicular, and 
from the bed of the stream to the summit we estimate the thickness at little less than 300 feet 
of solid frofen snow, probably the accumulation of ages ; it is in layers of some feet thiok, 
each seemingly the remains of a fall of a separate year 2 . 

Hodgson" calculated the height of his camp at Gnngot'ri to bo 12,914 feet above 
the sea 3 . His journal continues ; 

And here we were obliged to return ! Had it been possible t<> hove got across the chasms 
in the snow we would have made every exertion, so anxious were we to get on ; but onwards 
their sides were so steep, and they appeared of such i;reat depth, that I do not think it would 
be possible to cross them ( this year at least ) even if the snow were not, as at this hour, soft, 
& the bottoms of the chasms filling with water. 

On our return we were detained H days at Sookie, then we proceeded by Reital to Bnrahaut, 
from whence the survey continued down to the Dnon valley 4 . Rains set in with violence. 

No volcanos were seen or heard of in these mountains [ II, 87 ] 6 . 

The surveyors nov>- withdrew to work up their maps and computations at 
Saharanpur. As the weather cleared in October, Hodgson started observations 
"from a very steady pillar of masonry" to the snow peaks — and for latitude — 
whilst Herbert was sent to the Chaur for the same purpose [ 176 ]. They burnt 
white lights at each station for reciprocal observation. 

Growing restless at being kept out of military service whilst the war was on, 
they both got leave to join the Reserve Army [21811.3, 335 ]. Hodgson accompanied 
the advance column to Jaipur, and surveyed the route with the help of Ezekiel 
Barton, but returned in time to resume observations at Saharanpur during February 
1818. From now onwards he was much troubled by ill-health. During March 
Lieut. Herbert A' myself had employed ourselves. ..revising various calculations regarding the 
snowy peaks, & the astronomical observations we had taken, & in such other matters as I 
could attend to within doors ( being lame of the gout <fc also suffering from the pain in my 
hood ) ; also taking the rates of my chronometers by the new transit instrument. 

I had great ho|>es of being able to go to Kairaut, but flnding„.thnt there was no chance of 
my being able to travel. I thought it better to detach Lieut. Herbert alone ; he accordingly 
marched on the 16th. 

Herbert marched up via Timli and Kalsi, and spent April observing on the Barat 
and Bhadraj peaks [ 23 ], and was then joined by Hodgson ; 

During the first week of May 1818 Lieut. Herbert & myself were confined by severe illness 
at Nahan, Mr. Herbert with a jungle fever, & I with the affection of my head and eyes. When 
able, we were employed in revising & making many calculations of which in this survey there 
is a most formidable quantity. ... Left Nahan on May 17th. ... 

21st. I was not satisfied altogether with the angles taken in the morning on account of 
the unsteadiness of the wooden tripod on which the theodolite hod been placed ; I ordered 
a stone pillar to be erected, & in the evening repeated all those of most consquence. 

The elevations & depressions are much more to be depended on than those taken yesterday, 
for on the wooden tripod the instrument will not remain level 5 minutes. 

During May they worked up to the head of the Tons ; 

May 31»t. ... To source of river. ... Very distressing ascent over huge blocks of stono 

1 See S3 N ; Gaumukh at foot of Oangotri glacier, falling 17 m. NW. fr'.m r.;;drlnath, 23.420 ft ■ Al R 

MV. 1822 HIT). 'Govt Oaz. 13-S-18; HudfonnV. journal road at Am Soc, JO-H-ir «Man MRIo' 
]«(! (34). -.Inimml. MRIO. M 3*1. 31-5-17. map. miwu. 
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piled in inextricoble confusion. Mountains rise to left to a prodigious height, being part of the 
main range of the Himmaleh. ... Here we leave forest, tree or bush, but vegetation, either 
grass or lichen, extends much higher. ... 

We are, as it were, at the foot of the snowy chain, & see the Jumnootree peaks rising on 
the left bank of the river to an altitude of 16 degrees. 

Return to \Vodar...in heavy rain. 

They spent the rains at Sabathu. Hodgson was far from well, and had left 
all recent observations to Herbert. He writes from Sabathu ; 

Tho' I have been during these two months on the ground of survey within the mountains, 
I was prevented by that distressing disorder in my head. ..from taking an active part. ... 
Lieut. Herbert & myself set out together to go to the Chour, but I suffered so much from my 
oomplaint, that I was obliged to relinquish the undertaking, as my sufferings were much 
increasod by the cold & the mountain was yet in snow. ... I entrusted my valuable circular 
instrument to Lieut. Herbert... to make the observations, both celestial & terrestial 1 . 

In July he asked to resign ; 

I will nevertheless consider myself bound to complete and send the calculations respecting 
the heights, distances, latitudes and longitudes, of tho Himalaya peaks, so soon as my sight 
is strong enough ; but if it should fuil me altogether Lieut. Herbert is fully competent. ... 
I have very satisfactory data, and the grand base 2 , the difference of latitude of the 2 endB 
of which is no less than 3,18fi seconds, as now determined from a multiplicity of observ ations 
[ 1 75-7 ]. The snowy mountains have never been observed from the extremes of so long a line. 

The calculations will be made according to the methods used by the English and French 
astronomers employed in the measurement of degrees of the meridian, and due attention 
paid to the spheroidal figure of the earth as determined by them. 

The only data wanting are a few more observations of altitudes made at stations as near 
as possible to the great pealts. ... Neverthless tho calculations will in the interim proceed 
with such data as are already in hand 3 . 

In spite of this apparent confidence, Hodgson was really anxious about the 
precision of the work, and before leaving decided that it was essential to measure 
the base-line he had originally planned. He still had no suspicion of the real 
oause of his difficulties, which was the disturbing effect of mountain, or terrestial, 
attraction, which, some eighty years later, was proved to be abnormally irregular 
in this neighbourhood 4 . It was not yet generally recognized that latitude derived 
from astronomical observations may be a most unreliable means of calculating 
horizontal distance [ 177 ; pi. 5 ]. 

Continuing in wretched health, Hodgson withdrew from the survey in October 
1818, leaving Herbert to continue alone [ 2 ]. 



GakhwIl & SmufjB, 1818-9 

Leaving Hodgson marooned at Sabathu, Herbert moved to Kotgarh, and set 
out towards the upper Ganges, across the heads of the Tons and Jumna, in- 
tending to work back to the Dun, and find a suitable site for a base-line. 

Left Kotghur 31st July 1818, to explore the head of the river Jannubbe [ 36 n.8 ], which 
joins the Bhageeretteo about 5 miles below Gangotri. I determined to proceed E. from Kot- 
gurh, where I had in J uly taken rofuge from the rains 6 . 

He crossed the range east of Narkanda into the Tons basin by a pass which 
was considered one of the 2nd or 3rd passes into Tibet. Neither this one or any of the others 
had been yet examined by Europeans ; indeed, previous to the commencement of the present 
survey, the existence of such passes had not even been suspected, if we except that of Niti 
[II, 80; III, .|7 ], tho Himmaleh having been always supposed to form an impenetrable 
barrier between Hindoostan & Chinese Tartary 8 . 

Having no barometer, I had recourse to the method of boiling water, & tho' the thermo- 
meter.. .has a very small scale, yet.. .the results are nearly as much to bo depended upon as 
those obtained by a barometer. 

'Journal, MRIO. 11 380. ' Saharanpur-Omir. 1 DDn. I.ij ( 56 ), Sabitbu, W-7-I8 ; diagram of 
•nanglos At R. XIII pi. iv.p. 2i!4 [ pi. 5 n. ]. ' Survey of India, l'r ofesnonal Paptra J, 14 I ohsxt I ) * Plot 
or route Kotgarh to Kerlarkanta, MRIO. 13 ( 20 ). « though oft™ crossed bv Jesuit missionaries [ 1 6S 1 
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August 2nd. Passed the dismantled fort of Bagee 1 , situated on the summit of a ridge 
jutting out from the Whartoo mountain. 

12th. Cross Tonse on a sanea, or bridge of spars 2 . ... 16th. To the summit of Kedarkanta, 
a peak of considerable elevation, being in round numbers 12.000 above the sea 3 . ... 

24th. Khursalie to Jumnoutri. ... Very difficult path along river's edge ; ... go up bed of 
Beduee-ka-Gad, large stream 8 foet wido & deep. Vast precipitous craggs rise from the bed 
of the Jumna perpendicularly & almost meet at top. 

To crest of ridge : here commences the grand ascent of Bhyro Ghattee. Exceedingly 
steep ascent up face of mountain ; path bad & slippery. Much bikh, or wolf's bono 4 ; fine 
strawberries & raspberries of several kinds. Still steeper ascent to crest of Ghattee Jum- 
nootree. Equally steep descent. All clouds and nothing visible. Easier descent into bed of 
torrent to boiling springs, crossing Jumna on two loose spars, a passage of some danger. Vast 
masses of snow. Himalya Range rises above. 

On 31st August he crossed into the Bhagirathi basin by the same route 
as followed by James Fraser in 1815 [II, 78 ]. Using snow, and with firewood 
specially brought up, he found water to boil at the top of the pass at 188° -8 
Fahrenheit, and computed the height to be about 15,180 feet. From here he 
descended to Jhala 6 where he was kept three days 

by the inattention of the Rajah's mootsuddee [ 16 > ] whom ho had sent for the purpose of 
assisting in procuring supplies, instead of which I foimd him invariably a hindrance. ... 

The Brajnm who had accompanied C^pt. Hodgson to Gangotri came to wait upon me. ... 
He informed me that Lieut. Walker 9 of the 26th had visited Gangotri, & had endeavoured 
to penetrate to the head of the Bhageerattee, but had been prevented by the snow and the 
difficulty of the way. None however but C'apt. Hodgson' has yet been able to boast lie had 
seen the source of the far fumed Ganges, hitherto so much obscured by fable. 

11th Sept. The road had hitherto been along the right bank of the Bhageerattee. ... 
1 J miles from Kopang we turned up. ..the Jumnabbe 8 river. ... The path gradually ascends & 
then leads along the face of the rocky scarp forming the right bank of the river, being part 
of the great Himmaleh itself. ... Frequently I was obliged to hold by the rock as I cautiously 
turned the corner of a precipice, fearful to look below lest my head had turned. 

We encamped in the river bed on the banks of a small stream, ... A small piece of open 
ground sufficient to contain about two small hovels, almost overhung by the bare rockv 
precipice which rises above it — the river rolling by in its rock-obstructed bed — with the 
opposite mountain rising... far abovo the level of forests-such is the picture of Gurtag. 

Sree Kanta 9 , tho peak, is also to be seen here, and affords an opportunity of settling the 
position of the place. 

Crossing Ohippila ghat about 800 feet above tho river, the path then descends to cross 
the river by the Dadha sangar. This the Thibetans affect to consider the boundary, & con- 
ceive tho crossing of it by a European to be an event of some moment. The people of Noilung 
are ordered to watch it & to report instantly any circumstance of this kind. I halted at an 
open. ..spot called Kurcha ; although not more than 5 miles from Gurtag, such were the 
difficulties of the way that it was near sunset when I arrived. 

12th. Cross an open corner of a precipice on a scaffolding ; there are several of these. 
Cross first sango [ eup ], much worse than that of Bhyro Ghatee, being like that in an inolined 
position, but so much longer & consquently so much more elastic. It is very narrow, & the 
appearance of the river below, foaming over high rocks, is rather alarming 10 . 

On 13th September he reached the village of Nelang [ 42 ; pi. 5 ] ; 

The villagers said that they had resolved on deserting the village when they heard of my 
approach. ... The Brahman however had persuaded them that no harm was intended, & that 
I would not proceed any farther against their will. ... Not only did they give me to understand 
that they considered my going any farther quite out of the question, but also that I should 
pledge myself ttiot no European would ever again visit Neilang. ... I assured them that such 
an event was very unlikely again to occur ; and that my only motive was curiosity.. .to 
explore tho source of the river. This, however, is an object which these people do not 
understand, A they were.. .to the last very suspicious & anxious that I should return. 

•53 E/'SE. ; 10 m. E. of Narkanda. ! on cantilever principle. "53 1; 12,609 ft • man MBTft 
31 ( 70 ). « aconite, or monkhood. ' Lat. 31° 1' 30' N., 53 I. « Win. Walker ( 1791-1824 ) Ben Inf 
Ens. 1806 ; 1st Na»in Batt. 1816-8 ; d. Raingarh nr. Sab&thu 1824. ' But what of Fraser ? The MS 
hu a not* in Hodcson'a writing, "and Herbert, my companion & friend, the writer of this ionmal"' 



GARHWAL & SlRMtJB 



37 



I then made some enquiries as to the source of the river, the distance of Chaprang f r, 68 
n.io], with other particulars. ... They laid particular stress on the dangers & difficulties 
of the road, ... evidently with the view of dissuading me from attempting the journey. 

I was fortunate enough to obtain un observation of the sun the last day of my stay, from 
whence I deduced the latitude to be 31° 6' 49'. The longitude probably 79" 1 . 

Contrary to Major Rennell, who places his southern branch of the Ganges in the neighbour- 
hood of Chaprang [I, pis. <>, 7, [4 ], these people assured me they knew of no river in the in- 
terior. & stated positively there was not any that Howed near Chaprang'. 

He started back on loth September ; 

24th. To the summit of Oochoolaroo Peak 3 , ...elevated about 14,000 feet. This wag 
a most fatiguing march and could not have consumed less than 12 hours. Arrived on the 
summit about 10 a.m. on the 25th. Here 1 established a station for whioh the mountain is 
very well fitted, being close to the snowy peaks. ... Observed their azimuths and the angles of 
the Chour, Hyrath, and Noorkunda, interior stations, an well as their depressions, and angles 
of elevation of the snowy |>eaks. This labour, as well as that of erecting a signal, consumed 
the afternoon of the 26th and forenoon of the 28th. ... I should have devoted more time to 
this work but...[ was compelled to doseond in consequence of the negligence of the Rajah's 
people in forwarding supplies. ... 

20th. I reached, at 12 o'clock at night. Keithul, after a most exhausting march of 1 2 hours. 
... I was prevented surveying the latter part. ..by night coming on. ... 

27th, 28th, 20th. Halted for the twofold purpose of fixing this principal point by inter- 
sections, which was highly desirable, as many longitudes had been observed here by Captain 
Hodgson. ... I also employed myself in procuring the wood necessary for the construction 
of rods required for the measurement of a base 4 . 

He spent from 16th to 30th October 1818 at Surkanda [ 176 n.6 ; pi. 5 ] malting 
similar observations, and a fine panoramic .sketch of the snowy range 5 [ 39 ]. He 
then marched down to Dehra, reaching Saharanpur by 20th November, to take 
up the important task of measuring a base-line. 

The discordanoe that existed between the latitudes of Byrath and the Chour, and which 
the most cu refill determination had failed to clear up, ...increased by the results obtained 
at Soorkunda, rondered it quite impossible to prosecute the survey until a satisfactory basis 
could be established. ... A difference of 10" on the scale of 4 miles to an inch was too consider- 
able a quantity to be passed over, and as the results obtained both by me and Capt. Hodgson... 
concurred without exception in giving too high a latitude to the Choor 8 , it was seen that, what- 
ever the cause of the discrepancy might be, ... the measure of a base would be. ..the most 
satisfactory solution of the difficulty [ z, 35, 177 : pi. 5 n. ]. 

He spent several days at Dehra, 
employed chiefly on calculations, ... the mornings and evenings being devoted to the examina- 
tion of the ground in the vicinity, with a view to the measurement of a base. So difficult a 
thing is it to run a line of any length free from obstacles, even in the Doon, that I was 
unsuccessful in my search. 

He persisted until on 30th December he "succeeded after a great many 
fruitless trials in running a line free from obstacles extending 21,000 feet" 7 . He 
spent January and February in constructing apparatus, and clearing and measuring 
the base [ 197-8 ] ; 

The labour attending this work was very severe... as I was without assistance of any 
kind. It employed me from daybreak till twilight in the evening, with the exception of 
an interval of 2 hours from 1 1 to 1 for refreshment. 

During March 1819 he connected the base to his main triangles and then set 
out for another long tour in the hills, starting with a survey of Jaunsar [ II, 90 n. 13 ], 
now part of Chakrata tefml*. He passed the hot springs of Sansa Dhara [ II, 408 j 
and possibly climbed the hill above R&jpur. He observed from the summits of 
Barat and Chandpur peaks, and on 17th May was on Hatu Dhar» above Narkanda 
before moving in to Kotgarh for the rains. 

, . ,„o « No ] ang \?'° 6 'J°' N ' ; 79 ° °' 32 ' E 'Joornaia MRIO. M 382, QBO Lib. Aa-tt, M 363. ■ Uohal&r 

>• Deflootiona „f plumb-hne ; Saliaranpur 18' j Chaur, 38- ; Bant 39* [ 177 1 ' Line iihnwn «, 
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For an invalid I should suppose a residence at Kotgurh would be fully equal to a voyage 
to the Cape or New South Wales, having not only myself experienced the greatest benefit 
from the air and climate, but seen it in the case of others, even where the patient hod been 
much reduced by a long protracted illness 1 . 

After two months at this delightful health resort, he spent eleven weeks from 
September 1st on a detailed survey of the upper Sutlej, taking as companion 
Patrick Gerard, brother to Alexander [ II, 402 ]. 



Garhwal & Sirmur, 1819-22 

Herbert started out again from Kotgarh on 2nd December 1819. working down 
to Saharanpur via Sabathu and Nahan. He was now joined by Thomas Oliver 
and two apprentices who had been with Gerard- [ 22-3, 360 ]. At the end of March 
he set out through Hardwar to survey Garhwal ; 

On the 27th March I arrived here [ nr. Hardwar ] & have halted with a view of settling the 
position of this principal point, & of feeing the great periodical fair railed the Koomb ka 
Mela. ... 

All the hill men, both here and in the neighbourhood having fled in an alarm caused by 
a fatal accident which occurred during the bathing, & by the breaking out of the cholera 
morbus amongst the people & troops, it is only today that the Raja of Garhwal 3 has with 
much difficulty procured me a few people, with whom I intend proceeding tomorrow morn- 
ing towards Deoparyag, the confluence of the Alaknonda & Bhageerettee [ I, pi. 6 ; III, pi. 5 ]. 

My object in choosing this route is, besides laying down the lower., .course of the Bhageerattee. 
to fix the boundary of Gurhwal in this quarter, as being the limit of the survey. ... 

Captain Oliver is with me. & would no doubt bo able to afford me the groatest assistance 
but from being unfortunately unprovided with instruments, those indonted for last Novr. 
not having yet reached us. He is in want of a road theodolite, or surveying compass, a 
perambulator, a telescope & chronometer. The apprentices, Graham JSl Froser, I have been 
compelled to leave at Saharunpoor [ 371-2 ]*. 

Returning to Saharanpur, he was joined by Hodgson on 17th August 1820, 
and they set to work to re-adjust the computations, and polish up the map 
[ 39 n.n ; pi. 5 ]. They also collaborated in preparing a paper entitled An Account 
of the Trigonometrical ami Astronomical Operations for determining the heights and 
position* of thf Principal Peaks of the Himalaya Mountains, that was read at a 
meeting of the Asiatic Society at Calcutta on 17th February IH21 5 . They claimed 
"the highest of the snowy peaks within the limits of the survey. ..to be 25,589 feet 
above the sea" 6 , and "twenty peaks more elevated than Chimburazo, the most 
lofty summit of the Andes". 

Herbert pursued the determination of heights, and in August 1821 made a series 
of barometrical observations at Saharanpur, corresponding with observations made 
by Hodgson at Calcutta, and deduced the height of his observatory at Belleville' 
to be 1,013 feet above the sea 9 . 

In September 1 821 , Hodgson, who was now Surveyor General, asked for Herbert's 
appointment as Assistant Surveyor General at Calcutta [ 2, 309 ] ; 

He is at present at Saharunpoor, engaged in adding...to the large map. ... What remains 
to be done...between the Ganges and Sutlej is not much, ... and I think that the field opera- 
tions may be closed at the commencement of the next rains or sooner. To effect this duty 
...Captain Oliver.. .is very competent*. 

At the end of October Herbert handed over to Oliver, 
pointing out those ports which remain to be filled up. I have...delivered the whole of the 
instruments... to him with the exception of the mountain barometers and the protractor. 
The former I... propose making observations with on my way down. I shall leave this place on 

' Journal, M 367 ; GBO Ub. Aa-44. « Simon Fnwer and John Orahnm. > Raja of Srinanar cicctod 
bj Gurkha. 1708 ; re»tored 1820 ; William, ( m ). ' DDn. 152 ( 139-40 ), 17-4-20 °AsJ XII 1821 
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the morning <>f the 31st instant, to proceed by water. ... Mr. Fraser has joined Captain Oliver 
at KurnaJ, from which place they will proceed on the 1st towards Loodheeana 1 . 
To Oliver he wrote ; 

'I'he principal blank in the map.. .is the state of Joobal, through which only one route 
has yet been surveyed. 'Die Piiijorc volley is mostly wanting, and a portion of the valley 
of the Girree...to its confluence with the Jumna in the Doon. ... A few details are required 
in the Dehra Doon between the cantonment and Hurdoar. ... That part of the Bhageerottae 
between Rikikhes ami Deoprayaga, and again between Barahat and Godee Ghat, are want- 
ing, as much also of the Uluknunda lis lies within the limits of this survey, which does not 
extend eastward of Gurhwal f IT. pi. ]. The dooab of these rivers likewise requires filling up. 
These, with a few details not of much consequence in Jownser... between the Jumna and 
the Ganges, and at the head of the Kyarda Doon 3 . comprise the whole of the unsurveyed 
portion [ pi. 5 ]. ... 

I would suggest that you should in the first instance proceed from Kurnal to Loodheeana. 
that being a route much wanted. ... The correct position of Sirhind is 11 desideratum, as is 
also that of Loodheeana, and to fix these two places the snowy peaks, whose positions I have 
given you. will afford, if visible, unexceptional means. ... At Loodheeana.. .the azimuths of 
all the snowv peaks visible should Ih> observed, anil a sketch made of their outline. It would 
also be interesting. ..to ascertain the discharge of the Siitluj at that place, by determining the 
velocity, breadth, and mean depth. 

Krom Loodheeana the survey might be prosecuted to Kopur 3 , connecting, if possible by 
trigonometrical observations, I be levels of the river [ Sutlej Jut those two places. A route from 
Ropur to N'ahan, occasionally diverging to right and left, would lay open the finjore 
vallev*. ... The head of the Kyarda Doon might be then laid down, with any remarkable 
passes leading from it into Sikh territory. ... Krom. ..the Doon, operations might be 
continued through the Kyarda pass and Sikh country to Saharunpoor, where January being a 
cold month. ..might well be occupied in protracting. 

13y the 1st February operations might be again commenced. ..by the Knnsurow pass into 
tho Doon to Rikikhes, ... and to Sreenuggur or higher. ... The operations in Joobul will con- 
sume perhaps a month or even more, and I think by that time the approach of the rains will 
render it expedient to think of halting. ... 

Attention to the boundaries of the hill states. ..with their. ..purgunuas should always be 
kept in view. ... 

The levels of the. ..rivers ought always to be observed when circumstances permit, as 
also their breadth, depth, und velocity ; the elevation of passes. ..are also desirable. For 
these, barometrical observations will answer sufficiently well. ..where corresponding observa- 
tions are procurable : but if not. they should he connected with the nearest of the trigono- 
metrical stations' 1 . 

Oliver completed the greater part of this formidable programme. He surveyed 
up to Ludhiana by :ird December 1821, and through Rupar to Sabathu by 
the middle of the month", being held up there by wintry weather. He then worked 
to Bilaspur on the Sutlej" 

12th January. This march appeared to me much longer than the perambulator indicated ; 
descent from station to station 7 was twice the length stated above. The perambulator 
knockod up the next day, and it is not unlikely that it may have ceased acting some time 
during the march. My rood theodolite was dashed to pieces. & f was obliged to use the 
largo one belonging to Government 8 . 

He was surveying through the eastern Dun at the beginning of June, whilst 
his assistant Graham [ 38 n.2 ] worked from Saharanpur to Rupar via Ainbala, return- 
ing through Kiarda and Dehra 8 . The survey was brought to a close in June 1822. 
The maps completed at Calcutta included one on scale 4 miles to an inch with 
title The Mountain Provinces between the Rivers Sutluj &• danger, <b bounded on 
the North by Chinese Tartary tfc lAidak 10 , and a reduction to 8 mile scale which was 
signed by Hodgson on 20th April 1823 11 [pi. 5 ]. ^ 

Besides Herbert's panorama of the snows taken at gifkanda [ 37 ] another 
was taken from the Ohaur. using the same references, and fair copied at Calcutta 

► , nm' ""I'J? 1 17 ,° »• S a| u>™>P<K. 28-10-21. - Kiirdft Dun W. of Jumna, in Sirmfir Stntc. ' Rupar. 
.a B/B. •Piiujur.2m.S>.ofIvalka. 'DUb. 152 ( 10B ). Oct. 1821. 'MRIO. 12 ( 40-,-,3 ) shoeta oo 
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nnder the title "Picturesque Section of the Mountain Provinces, with Geometrical 
elevations of the Snowy and other Ranges". It gives a table of comparison with 
other mountains of the world taken "from Mr. Humboldt" 1 [44, 46 ]. Badrinath 
is given as 23,441 feet above the sea, the. present accepted value being 23,190. 

The great surveyor Andrew Waugh has left the following comment on the 
work accomplished ; 

The survey of the mountain provinces between the Sutlej and Uanges rivers depends on 
a measured base & triangulation, the point of departure being astronomically determined, 
$ the fundamental level above the sea by barometrical observations. An interesting account 
of these operations is given in the Asiatic Researches Vol. 14. 

The basis is highly creditable to the scientific ability of the officers employed and, having 
subsequently been connected by the Great Trigonometrical Survey, the results have proved 
satisfactory. But the interior tilling is scanty and incomplete, and the drawing of the ground 
inaccurate and inartistical. 

It is to be regretted that a work so well commenced was so hastily concluded. Consider- 
ing the time and means employee!, no greater completeness could be expected ; but it can 
only be termed a first survey, requiring to be taken up again on rigorous principles. None 
but first rate draughtsmen can be expected to succeed in a mountainous country so difficult 
of delineation 2 . 



Upper Sutlej Valley, 1817-23 

Hodgson's journey into the Sutlej valley during 1816 has already been des- 
cribed [30-1 ], and both Alexander Gerard in 1817', 1818, and 1821, and Herbert 
in 1819, kept full descriptions of more extensive journeys [ 42-3 ]. 

The source of the Sutlej had long been a matter of speculation. The lamas 
sent out from Peking in 1711 had confused its upper reaches with those of the 
Ganges [ I, 70-1 : pi. 7 ], and the legend that it came from the saored lake of 
Manasarowar was hardly heeded by European geographers until Moorcroft visited 
that lake in 1812 [II, 81]. 

For two hundred miles the Sutlej flows through the Hundes province of Tibet, 
until near Shipki it enters Kanawar, the upper part of Bashahr State 4 [ 31 ], and 
flows past Rampur about 16 miles north-east of Kotgarh. Gerard's interest was 
led to this rugged gorge by visits to his brother Patrick, who was attached to the 
1st Nassiri battalion of Gurkhas at Kotgarh 5 [ 37-8 ]. He was naturally glad to 
escape from his survey of Saharanpur [ 22-3 ] to protract his maps in so delightful a 
climate. 

In 1817 he left Sabathu on 27th August, and passed Mahasu on 31st, Kotgarh 
on 4th September, and Rampur on 8th. He marched up the right bank of the 
Sutlej and reached Rarung, 20 miles above Chini on 20th September. On his 
return he crossed the river at Wangtu and passed over the Shatul pass to the 
Pabar River, returning to Kotgarh on 5th, and Sabathu on 14th October. He was 
accompanied part of the way by Dr. Govan", and surveyed his route by theodolite, 
perambulator, and chronometer. 

In 1818 he left Sabathu three weeks later, 21st September, crossed the Borendo 
pass from the south into the Baspa valley, and reached Shipki 12th October. He 
then crossed to right bank of Sutlej, climbed to over 19,000 on the slopes of PurgeooP, 
and went up the Spiti River to Shalkar, 21st October. He was accompanied 
throughout this trip by his doctor brother, James, and they were back in Sabathu 
on 22nd November 9 . They were well equipped for survey, which was fortunate, 
for they had several disasters on the road ; 

'DDd 152 ( 132), 11-2-20; MRU). MUo. 21-0-19; with copy dated 28-9-42 and aUo oubd 
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Our lH-*t three marches were fraught with accidents ; three barometers, a perambulator, 
mil) thermometer were smashed to pieces ; and the small theodolite, a very neat instrument 
hy Uollond. divided into single minutes, with a brass stand, was rendered unlit for taking 
elevations, the nonius having broken off. Wo had remaining a strong perambulator, two 
large theodolites, a surveying compass, four barometers, and as many thermometers, together 
with a couple of sextants, a reflecting circle, and a chronometer, so that we were still very 
well supplied with instruments'. 

The narratives of both these journeys are given in Gerard's Account of 
lioomww 1 . That of 1«1H 3 was read at a meeting of the Asiatic Society at 
Calcutta, and reproduced in the Journal of 1842, and also in the Edinburgh Journal 
of June 1824. 

Jn 1H21 he made a yet more enterprising journey. Leaving Sabftthu early in 
June, he and James ascended the Shatul pass from the south, and camped there on 
the 8th. He deduced a height of 15,556 by a Dollond barometer, as against 15,554 
deduced by James the year before', the mean being still accepted as the official 
value. Keeping to the south of the great range, they visited the Yusu pass to the 
east, and then camped two days on the Borendo, before crossing to the Baspa 
valley to visit the Gunas and yet other passes. Here James had to return, and 
Alexander searched without success for a pass that would lead to Nelang [ 36 ]. 
He explored the difficult ridges south of the Sutlej and on 24th July crossed the 
Keobrung pass leading east, height 18,313 feet, longitude 79°, but was then held up 
by "Chinese Tartars", or Tibetans, from reaching his objective, Bekhur. 

Recrossing the Keobrung, he worked north to Shipki, where he received a 
letter from the Gorpan forbidding him to proceed east. He crossed to the north 
bank, went up the Spiti to its junction with the Paraii, and was again turned back 
by messengers who were friendly but firm. Returning to the Sutlej he orossed 
the Manirung pass to the north, and reached Manes on the road to Leh, but was 
not allowed, to go further. Of this last effort he writes ; 

The trip had not added much to our geographical knowledge ; Manes, Peenoo. and Dankur, 
formerly fixed on the report of the natives and laid down in the map, agree very nearly with 
their positions us now determined. The route is notwithstanding of great importance, as 
it verifies the accuracy of the statements given by the Koonawurees ; ... they may consequent- 
ly be relied upon to greater extent as to remoter objects*. 

He now marched down the Sutlej to Rampur and reached Kotgarh on 24th 
September after a remarkable journey and the acquisition of much geographical 
knowledge 6 that he set out in clear maps 7 . He again had a wealth of instruments ; 
two perambulators — three theodolites — two sextants — a reflecting circle — two 
mountain barometers — a fifty-foot chain — and a five-foot standard scale. He was 
master of them all ; at Rukor he writes ; 

It was 2 h. 30 m. pm. when I reached camp, and at three the transit arrived ; it was imme- 
diately put up, anil gave me excellent observations for the time. I find this is by far the 
best plan, and the only one when you do not reach your ground till afternoon, in which case 
it requires the latitude to be observed to a very great degree of nicety to get the time to accord • 
but with the transit, operations are very simple. 

A pillar is erected in ten minutes, and the transit is fixed within a few minutes of the meridian, 
levelled, and ready for observing half an hour after it arrives. By a short calculation ( for 
I have got table-! which reduce the computation at least two-thiivls ), if I get two proper stars 
which one seldom fails to do in these serene regions, I can obtain the time and deviation of 
the telescope, and thence the variation of the needle. 

During my halt at Murung I hod an excellent opportunity of comparing the results of the 
transit with those of equal altitudes, and the greatest difference was only once a quarter of 
a second. I saw stars of the fifth magnitude very clearly in the middle of the day 8 ! 
His memoir was read by Henry Colebrooke before the Royal Asiatic Society in 
London on 5th November 1825, and reproduced in their Transactions' '. 
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He made another journev in 1822, in company with William Lloyd [ II 417 ] 
and others, that was more of a picnic party, described in Aarrativr of a Jotirney 
from Caunpoor to the Boon ndo Pass. They stopped one night at Simla, and enjoy- 
ed vigorous air and the view of the snow peaks from " Herbert's observatory ' at 
the top of Jakho f II, 417 

Now for the journey made in 1810 by Herbert and Patrick Gerard [ 40 J. 
They left Kotgarh on 1st September, crossed south into the Giri valley, and on the 
30th recrossod into the Baspa valley over the Gunas pass [ pi. 5 ]. Then to Shipki 
by 14th October, making their furthest point at Lori [ 43 ] on the Spiti River on 
20th. They were back at Kotgarh on the 10th November 2 . 

The following extracts are taken from Herbert's journals and from the account 
in Asiatic Rv#va relief, entitled— "Tour made to lay down the course and levels of 
the river Sutlej, or Satudia, ... within the limits of the British authority". 

He was anxious to test the statement of the villagers of Nelang [ 36 ] that 
no great river such as the Sutlej flowed by "Tsaparang " 4 [1,68]. Hodgson's 
journey of 1817 had proved the falsity of the old Lama version that this Kanawar 
valley formed the southern branch of the upper Ganges : confirmation was yet 
required that Lake Manasarowar was the source of the Sutlej. 

The Sutlej has been known Imply to derive its source, if not from the lake Uuwan Hrud, 
or the neighbouring one of MaiLsarovar, from the high ground on which they are situated. 
From the source, however. ... to Hopur | )o n.J ). ... a distance of 400 miles, little was known 
concerning it or the country it Hows through. Till the expulsion of the Gorkus gave facilities 
to research 5 , the existence of a western branch of this great river beyond the snowy chain 
was not even suspected. ... 

Desirous of following n route which had not yet been examined, T determined to proceed 
bv...Chepar in a S.K. direction, and afterwards, striking off to the north, to ascend the 
Hoopin, or right branch of the Tonse. and find a |>ass over the Hiinmalya. ... 

Our expectations of accomplishing the passage of the range were strengthened by our meet- 
ting a ]>arty...on the Tonse, who wero returning with salt froin-.-Kuiuiowr. They hod crossed 
the pass about noon, & reported the old snow 7 sufficiently firm. ... 

Those who have travelled through such desolate & unfrequented parts will (done under- 
stand the sensation which the meeting with these poor... mountaineers afforded us ; the sight 
of even the lirst straggling sheep preceding the calvaleade was hailed almost- as that of a 
friend. An animal, even u bird, any living thing in fact, serves to take from such a scene the 
almost.. .death-like character of solitude. ... 

The total distance to the pass I have no means now of ascertaining, for the last few leaves 
of the route-survey. ..were afterwards blown from the book on the stormy summit of the pass. 

Crossing the Gunas pass from the south, Herbert describes the open waste of 
snow and the exhaustion of wading through it ; 

The servants & hill followers began to be alarmed at the length of the way, seeing no 
immediate termination of the wintry horrors that surrounded them. To add to our per- 
plexity the sky became overcast ; black clouds collected overhead and, in a moment of anxiety 
and alarm, I thought I felt a flake of snow descend upon my outstretched hand. ... Fortu- 
nately my fears deceivod me. ... 

We reached the crest of the Gunas puss, extremely fatigued. ... Night was falling, the 
greater part of the baggage men had not started up the last ascent, ... so loads were abandoned, 
and the men were with difficulty brought over. ... Between 8 and 9 o'clock we at length 
reached a S|>ot where a few stunted bushes of dog briar ufforded us fuel to restore with warmth 
h little confidence. ... 

Arrangements were made to bring in the few men who had spent the night on tho pass. ... 
It was very satisfactory to find that, amongst so many, but one hod suffered, a circumstance 
to be attributed in a great measure to tho cure I had taken in making them provide 
themsehes with blankets, stockings, and shades for the eyes. This one man had neglected 
to defend his eyes from the glare. ..and was perfeetlv blind for a day or two [ II, 65 ■ 
III, 41 11.7 ]. ... 

On promising a ru|>ec Tor each load that should be recovered, the carriers set off in high 
spirits, and ii; the course of the duy everything Imd arrived. 

. ,n. u ' U °Sl' 1 ( 1S9 i. 147 ' MRIO. M 3T.7 I 38 n. 1 1. ' ■>.. M 302, 307 ; /)« K. XV. IMS ( 33D-42K ). 
Ufmhrang Dzong, 53 M. » (iurkhne eocnnlwl Hmlmhr 1(103-1 ">. "Spiti K. 



Upper Sutlej Valley 



43 



The following day Herbert went baok to survey the 4"j miles he had been unable 

to survey on the 30th ; . 

It wns n fine frosty morning ; ho groat was the cold that the ink fro/.e, and forced me to 

write my notes in pencil. ... ... , 

As viowed from this spot, the Himmalaya is far from being a regular ridge, or single series 
of poaks • they are seen in every direction, rising up from amidst the wilderness of snow that 
extends many miles in breadth. ... Beyond the Baspa appear peaks still higher than those 

of the ridge on which wo stood. ... 

It has been thought by some that tho northern ridge is distinguished by tho name of 
Kailas [ 30 n.o. ] while the southern retains that of Himmalaya, but I havo not myself observed 
any distinction of this kind mndo by tho mountaineers. It has rather appeared to me that 
they, as well as the people of the plains, call overy high place hy the term Kailaw, and apply 
it equally to the southern as to the northern ridge. 

On the 3rd they inarched down the Baspa valley to Sangla 1 : 

We were now in Kanawnr, a purgunnah of the mountain state Bissnhir f -|0 |. Kunnwar 
comprehends the valley of the Sotlej and its principal feeders. ... On the north it is co-torminous 
with the Chinese possessions, and on the west with the Tartar purganimh of llangareng, also 
subject to Bissahir. with Ladak and with Kulu. now subject to Kanjif Singh 2 . 

From Sangla they turned up the Sutlej, but 
from the jealousy of the ollicors on the frontier, tho survey necessarily terminated at the limit 
of our authority. At Shipki, the first village of Chinese Tnrtary, I was compelled to retrace 
my steps [41 ]. 

On the way back they turned up the Spiti, and reached Lori [42 ] the first 
village of Ladakh, Herbert noting that "'we had now reached the 32nd degree of 
latitude and had left the true Himalaya far to the southward". They returned 
over the Manirang pass to Sangnam, and thence back to Kotgarh 3 . 

A reduction of Herbert's map appears in Asiatic Researches. Latitude was 
observed at about 30 places besides a few longitudes from Jupiter's satellites, and 
several peaks were fixed by triangulation. It is typical of the times that we 
find no mention of exchange of information between Alexander Gerard and 
Herbert regarding their surve3' , s of the Dun and the Sutlej valley, though it is 
difficult to believe that there was no communication between them. 

This appears to be a suitable point at which to mention Mooicroft's journey 
to Ladakh made in I Hi! 1 wit h Trebeck and Outline 4 with the ultimate objective 
of reaching Bukhara I) y way of Yarkand. Leaving Bilaspur on the Sutlej in July, 
they travelled through Kangra, Kulu, Lahoul, and over the Bara Lacha pass, to 
reach Leh on 20th September. The route wa3 surveyed, and astronomical obser- 
vations taken, by Ti e beck. A map by John Arrowsraith 5 is included in the aeoount 
of Moorcroft's travels edited by Horace Wilson, who records that 
the materials of tho map aro, first, the Held books of Mr. Trebeck, minute, careful, and acourate. 
The measurement is mode hy paces, but tho bearings by the compass are noted with great 
precision, and corrected or confirmed by repeated comparison. 

The latitude of Le, of Kashmir, and various intermediate points determined by ob- 
servation, and height of barometer and thermometer at principal elevations, [ are ] set. 
down". 

The latitude which Moororoft assigned to Leh, 34° 9' 21", differed considerably 

from values previously given — the Lamas' map of Tibet, less than 31° [ I, pi. 7 ] 

D'Anville, 33 Q 20' [I, 210 ]— Macartney, 37° [II, 271 ]— Buchanan, 30° 30' [II, 70 ] 7 . 

A map oompilcd at Calcutta, 1823 6 , shows that it was controlled by latitudes 
observed by Hodgson, Herbert, and Trebeck, and quotes a letter from Trebeck to 
his brother in Calcutta" explaining an error in two sketob.es of his route to Leh that 
had already been submitted, 

from a miscalculation of the latitudes, in which a correction of tho sun's declination for longi- 
tude was omitted. ... [ The result ] differs not more than 3 or 4 miles from the true distance... 

1 63 I, 78" 15' E j pi. rt Singla. 'Sikhs oooupiod Kashmir njid Kulu 1*21. J of. Gerard's route two 
years liter [41]. «Bo. Est.; sub-asKt. surgeoa. « 10. Cat. (100). 1841. scale one inch to degree. 

Mcorergtit Trebec&i lv ). 'True value, 34° 10'. « Origino-I ,„„,,, MRIO 12 ( » ). with copies. 12 ( 3 6 ). 
"Unas. Trabeok, junr., attorney. 
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between Jjilaspur and the capital of Ladakh. rather a near approximation considering the 
uneven and circuitous nature of the road. 1 

They stayed in Ladakh for two years, making several survey expeditions, 
whilst Moorc'roft won a great reputation by successful operations for cataract. He 
had set his heart on visiting Bukhara and, on being refused permission to travel 
via Yarkand. decided to attempt the journey by '.Peshawar and Kabul. 

Leaving Leh on 20th September 1822, they crossed the Zoji La and reached 
Srinagar on 3rd November. Alter various trips in the Kashmir valley they set out 
again" in September 1823, and travelling via Punch^Jhelum, and Rawalpindi, 
reached Peshawar on 9th December, staying therej&8£rsix months. After collect- 
ing a large caravan they went forward again in llay 1824 and reached Kabul on 
20th June. Their Kashmiri and Gurkha followers wisely refused to accompany 
them any further, and after six months hazardous travel they reached Bukhara in 
February 182.1. Falling sick on the return journey all three died some six months 
later 2 . 

Moorcroft's travels, ns those he made in 1812 [II, So I ], covered much ground 
that was entirely new, and contributed greatly to geographical knowledge 3 . 

It is not known who was the author of a letter dated Sabathu 11th December 
1823, published in the Asiatic Journal 1 of 182.1 under the title of "Eoute to Ladak". 
The writer followed the Spiti River from its junction with the Sutlej to within 30 
miles of the Bara Lacha La, on the road to Leh. He describes the immense snow 
peaks, but greatly over-estimated their height, which would not be expected from 
experienced surveyors like Herbert or Alexander Gerard. 

From the angles of nltitude which I observed, their pale outline, and tho broad outline 
of snow, they cannot be less elevated than 29,000 feet. ... As I had no time or place for fixing 
their position, I adopted Humboldt's plnn of vertical lenses, 6 the results of which would 
give an approximation to their height. ... 

From Sheealkur* onwards was new ground to me, and I was occupied in surveying. Our 
territory here confines upon China and Ludak. Sheealkur is part of Bussahir, but this state 
still extends a day's journey before it infringes upon Ludak. 

He continued up the Spiti past the villages Dankhar, Lara, and Rangring, 
12,000 feet above the sea : 

I surveyed, by the tract [ eic ] of the yaks, and got on pretty well through the snows — 
The reflection from the snow dazzled me, as I took no precaution for my eyes, and suffered 
dreadfully from its effects' — My hands could no longer point tho theodolite, and I ceased 
surveying — Party exhausted some miles short of Lassar, 9 the last village — Hero ended my 
tour, as it began, in disappointment — Leh still 10 days journey beyond me. 
The writer returned by the way he came. 



Kumaun, 1815-21 

Webb's previous experience marked him aB well fit for the survey of Kumaun, 
the bill tract lying between Garhwal and Nepal. He had assisted Colebrooke in 
the survey of Rohilkhand, and led the expedition up the Ganges above HardwSr 
[II, 32-3, 73-7 ]. He then spent two years surveying northern Oudh and Gorakh- 
pur before taking sick leave to England [ II, 33-4 ]. While at home he attended 
courses in astronomy at Greenwich observatory, and returned to India with a 
battery of new chronometers just in time for the Nepal war. He joined the force 
that occupied Kumaun [ II, 90 ], and was appointed surveyor in March 1816*. 

Like HodgBon he started without measuring any base-line, but suffered no 
inconvenience from the vagaries of local attraction [ 35 ; pi. 6 n. ] ; 

A base was determined by astronomical observation, using the difference of latitude be- 
tween its extremities and the true azimuth...for computing their distance, and upon this base 

'dattd Srinagar, Kaehmlr. 21-6-23. t lloorcrojt A TrehecL ( xlvii-U ). > Paper road at ASB • t> 
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an extens.ve triangulation has been formed, which now connects Hurdwar with Tuklakot Pm, 

m l0 I ^ 8l ^ ,,l ^' 1 ) arkab J le that though Hodgson, Herbert, and Webb, were oblivious 
of thp possible effects of local attraction, George Everest, only 15 years later, was 
fully aware of the danger, and classed Webb's survey as untrustworthy ; 

The survey of Gurhwul by Captain Hodgson and Lieut. Herbert.. .was commenced... on 
a base-line measured astronomically, but as that was not found to answer, the whole distances 
were correc ted by a base line measured by Captain Herbert. This survey may therefore 
be considered as final, and quite sufficiently accurate for geographical purposes. ... 

The survey of Kumaon.. .depends on a base measured astronomically, of 10 minutes. 
Now it is a well known fact that a base of such extent is liable, particularly in mountainous 
countries, to be affected by local attraction. ... We may state the probable error as 10*, 
which amounts in that latitude to 1,000 foet and upwards, so that about 100 feet per mile, 
in excess or defect, is tho error to be apprehended. 

This survey wan carried on by. ..a trigonometrical process, but it cannot be comprehended 
under tho term of n regular triangulation, for none of the triangles are symmetrical, the three 
angles uro not measured, and orrors of 40 feet per mile are of frequent occurrence, so that 
it is, on tho whole, little better than what is called a wheel and compass survey 1 . 

By Webb's own account. 

The number of stations, including those by the barometer, will furnish... mure than four 
hundred points of elevation. ... The whole survey having hitherto devolved upon myself, and, 
being ill qualified as a draughtsman f It, 7 r ', 453 ], my attention has been principally directed 
to tho formation of the outline, and comparatively little to the map, in which I have been 
in continual expectation to be aided by an assistant. 

But I have on all occasions surveyed the route by which I have travelled, and the dis- 
tances since tho first season have been measured by an instrument which I have found very 
convenient, ...resembling an open pair of compasses, whose points are just one fathom 
distant from each other. These several routes, with tho exception of about 16 marches, ... 
will fill rather more than one half of tho map of Kumaon upon a scale of about three miles to 
an inch 2 . 

m ain interests lay in fixing tho snow range, and exploring the Tibetan 
Gorder-'lanS) By May 1816 he had surveyed to the sources of the Kali and was work- 
ing along Cne north border, trying to negotiate permission to visit Lake Manasarowar 
[ II, 79 ; III, pi. 6 ]. 

I considered that to pass churlishly along the frontier, prying into its passes and recon- 
noitring, would ho more likely to excite.. .than to allay the jealousy already kindled, and there- 
fore, to induce some friendly intercourse, I sent forward some of the Bhooteea' zumeendars 
to Tuklakot 1 , desiring thorn to state to the Governor the nature of my.. .employment, and 
to express a wish. ..to be permitted to visit the lake Mansurwur, ... paying my respects to him 
personally. 

The Chinese Covernor, or Deba, agreed to a meeting ; 

May 28th 1816. The snow this morning was eight inches deep upon the ground, nor had 
the thaw become sufficiently effectual to admit of our proceeding towards Kalapanee till 
one o'clock. ... [ rides a yak —meets the Deba — permission to visit Manasarowar refused 
politely but firmly ]. ... 

Tho Viceroy of Gurdon [ Kordara t ] who had disobeyed this order in favour of Messre 
Moorcroft and Hearsay [ II, 8o ], had been removed from his situation with disgrace, and 
summoned to Oochung where, in all probability, further punishment awaited him. 

Tho Chieftain remained with mo near five hours ; sending for his pipe and large teapot 
as seeming to consider me but an indifferent preparer of that beverage. 

To Government's request that he would confine himself " to the work assigned to 
you" 5 Webb replied that "a proper degree of caution and discretion was observed" 
and promised that he would not "again re-enter Bootan till authorized to do 
so". His olaim for Rs. 309-8-0 for presents was allowed. 

In a letter of June 7th he reports that he had 
visited the source of the river Kaleo, and with imminent peril crossed the snowy ridge., by 
the pass of Lebfing*. The extreme labor, great difficulty of respiration, experienced in the 
last undertaking, has occasioned a general sickness in my camp. I hope, however, to get 
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the whole party under shelter tomorrow, and to aocelerate their recovery...! purpose remain- 
ing stationary for some time. 

He later reported that he had been detained "by unusually violent falls of snow 
about the equinox which confined me for many days in one of the southern villages 
of Dharma". He sent specimens of gold dust and articles of Tibetan produce 1 . 
Driven down to the plains by the winter weather, he met Hodgson at the end of 
January 1817 [ 32 ]. 

I have been employed during the post month in the teraei. or in situations whence observa- 
tions of the Himaleea may be taken with the greatest advantage. Afzulgurh is the last 
of these, the debouche of the Ramganga, by which route 1 purpose re-entering the 
mountains 2 . 

His report for 1816 gave a list of 130 points with their latitudes, longitudes, and 
heights It was read before a meeting of the Asiatic Society with Lord Moira in 
the chair 3 , and tells of a peak of 25,669 feet, at 30" 21' 51" N. ; 79° 48' 39". C E., 
obviously Nanda Devi 4 . 

He reported on the 1st August that he had added at least one hundred further 
barometer heights, and was checking them by triangulation 6 . In December he 
sent a full account of his work to Mackenzie, who had now come up from 
Madras ; 

It seems necessary, during the present season, to establish by barometrical observations 
the height of that part of Rohilkhand from whence my elevations commence, ... hitherto... 
assumed by estimation only [ 47 ]. It is therefore my intention to visit the terrae either 
this month, or in January, in which I must be regulated by Laidlaw's approach 6 . ... 

It would give me great pleasure to communicate at some length the general principles 
upon which my labours have been conducted, ... for, however flattered I certainly must feel 
by Colonel Crawford's having committed the whole arrangement to my own discretion, it 
would now be very desirable that you should review the work. ... 

I am the more anxious on this subject as I know from literary friends in England that 
this survey has excited Borne curiosity there, and perhaps even beyond that country, as Mr. 
Strachey' procured from the Russian embassy, and forwarded to me from "Tibreez" 8 a 
number of "Le Conservateur Impartial" dated March 11th and printed at St. Poteraburgh, 
which contains the following paragraph ; 'Le capitaine Anglais, Webb, qui parcourt le nord do 
l'Asie, a, dit*on, ... traverse d'enormes chaines de montagnos couvertes de neige, rogardees 
comme inaccessibles, et par lesquelles on peut ouvrir une route par la Tartarie jusqu'en 
Russie*. 

The preliminary reports of Webb's work had indeed created a stir. They 
called forth a favourable review Sur 1' Elevation des Montagues de I'Inde by 
Alexander von Humboldt 10 [ 40 ], but the accuracy of his heights was challenged by 
a writer in the Quarterly Review 11 [ II, 88 ]. This sceptical attitude roused Herbert's 
wrath ; 

This survey involves as a principal point the determination of the highest range of moun- 
tains in the world, [ as recognised by ] all except such as at home think science confined to 
Europe, and that it is impossible for an officer in the Company's service to measure the height 
of a mountain. ... I think I may say the national honor is concerned, as well as that of the 
Bengal Army. 

I...refer...to the very unhandsome remarks passed on Captain Webb by the Quarterly 
Reviewers in return for his his polite communication of some of the heights he had determined. 
It is quite clear.. .that no determination of heights will ever satisfy the curious in Europe, 
that is not accompanied with ample details as to the original observations, as well as a full 
exposition of the methods of calculations. ... The ordinary routine of surveying is in no way 
applicable to the determination of 60 nice a point, which involves many other considerations... 
[ such as ] the figure of the earth. ... 

By such ample details alone will they be able to judge of the ability of the person who 
gives them, and it is only when they see that ability fully manifested, that they will place any 
confidence in the results deduced 12 [ 48 ]. 
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In Ootober 1818 Webb aent the Surveyor General another annual report , and » 
description of the country that will be more fully appreciated if read with a modern 
layered map ; 

Excluding a belt of the turaee ( morass and forest ), whioh skirts the base of the mountains 
on the S.W., the total extent of the survey may be considered as a section of the bank, or 
buttre«B, which supports the tableland of Tartary. There is not, I believe, a single square 
mile of level ground, in one plot, within its boundaries. 

Tho height of the Tuklakot pass, by a geometrical prooess, appears to be 17,706 feet above 
the sea, and that of tho Nee toe pass by the barometer 18,978 feet 1 . These mark the minimum 
altitude attained by the crest of the glaciB. ... The mean distance from the base of the 
mountains to the plateau of Tartar}- I consider to average about 95 English miles. ... 

The term Himuleea chain, or mnge, seems to me a misnomer. It is not, as it appears 
from the plain, a continuous ridgo, the dips in which form the passes to Tartary j nor do the 
higher rxuikx approach very near to the taV>leland [ II, 77 ]. As the traveller approaches the 
snowv mountains, his road invariably leads along the bed of a river ; as he advances farther, 
tho defile straightens 2 , the rocks form perpendicular walls on both sides ; there is scarcely spaoe 
between them for the stream of tho foaming torrent ; ... while avalanches threaten from 
above, nnd the current is frequently buried under snow from 40 to 100 feet in thickness. 

This portion of his route ( perhaps two or three days ) is full of peril and difficulty but, 
when accomplished, the hills again slope more gradually, and ho reaches tho purgunas in- 
habited during Hummer months by our Bhnteea subjects, whose villages are from 10,000 to 
12,000 feet above tho sea. From these to Tartary the road is generally good, and gradually 
ascending along the bank of a stream t ill, on the fourth or fifth day, a sharp ascent of 2.000 
or 3,000 feet is encountered, from the summit of which the plateau opens to view. Snow is 
seldom seen, except sheltered in ravines, during the latter part of the journey. ... 

During the current year. ..the season commenced with survey in the purguna of Chou- 
gurkha, passing backwards and forward through it as roads could be found, fixing trigono- 
metrical points occasionally, and completing the course of the Surjoo River. ... In like manner 
zig-zag lines were measured through the purgunas adjacent. ... 

This brought me near to the head of the Gura River 3 , which I traced to its debouoh at 
Muswaroo Ghat, proceeding thence to Peloebheet, and ultimately to Barelly, to receive a case 
of barometers recently arrived from England, some of which being found in good order, I 
marched without loss of time. ..to Kaaheepoor, where it was necessary to make a series of 
observations, this being the first elevation in the survey, and previously estimated at 850 feet, 
instead of 757 feet which appears to be the correct value 4 . 

The observations at Kasheepoor being completed, ... I re-entered the mountains at the 
Kotdwora Pass [ March 1818 ]*, and repaired to Lungoor Gurh, a lofty delapidated fortress, 
and the first trigonometrical station in Garhwal. Its position being determined, I traced 
several routes.. .settling frequent points of counection. From one of these. ..I was enabled to 
connect the triangulation of Kumnon with Hurdwar. ... 

As soon as the road to Kedar Nath was reported open, I marched in that direction, cross- 
ing the Aluknandra R. near Sireenugur, and occasionally deviating from the road to ascend 
high ridges whore I hoped to establish stations of observations. The latter part of the road 
led over extensive fields of snow, and the height of Kedar Nath's temple, situated at the base 
of the snowy peak No III, is II, 879 foet above Calcutta by correspondent observations with 
the barometer [ II, pi. 9 ; III, pi. 6 ]. 

[ He returned to Joshunath aod, after waiting a few days for a permit, worked up to the 
Niti Pass ]". 

The road followed from Josee Muth to the crest of the Neotee pass was that travelled 
by Mr. Moorcroft [ II, 80 1. but I should hardly have been able to obtain for the first time a 
view of tho table land of Tartary without exciting the jealousy of the Chinese officers but 
for tho collateral aid I derived from being entrusted with an investment of goods belonging 
to Government, and destined for the Tartar market. 

The barometrical observations on the route are in the highest degree interesting, as they 
lead to a knowledge of tho altitude of the table land, and will possibly.. .mark a notable 
epooh in physical science. ... 

Upon reviewing the work of the year, I find the results less consistent and satisfactory 
than in former seasons. They do not, indeed, indicate any great error in tho positions of 
the snowy peaks ( all of whioh were settled from bases to the eastward... ), but discrepancies 
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are perceptible. This is in a great measure to be attributed to the want of a better instrument 
than is in my possession 1 . 

He was now better able to meet the challenge of the Quarterly Review, and at a 
meeting of the Asiatic Society at Calcutta in February 1819 Dr. Wallich 2 submitted 
a letter received from him, admitting the justice of some of the reviewer's remarks, 
such as the want of a measured base, and uncertainty as to the proper correction 
for refraction, but holding to the general probability of his results. 

He has about 20 stations, at very unequal distances from the Himalaya, whose altitudes 
are deduced geometrically from the snowy peaks, and barometrically. The agreements 
between all of them are very satisfactory 3 . 

Webb's letter, with his observations at Kedarnath temple and the Niti Pass, 
was sent to England, and the Quarterly Review thereupon withdrew all objections, 
and declared "absolute confidence" in the results 4 [ 2 ]. 

Towards the end of 1818 he was given the assistance of a draughtsman, 
Robert Tate, who, besides doing some survey in the field, was specially useful in 
drawing the maps, which were submitted, some in 1819 and others at the close of 
the survey 6 [pi. 6 ]. Webb closed field work in October 1821 and, left India for 
good in February 1822. 

Waugh was not so critical of Webb's work as Everest [ 45 ], and does not 
comment on the lack of a measured base-line. His verdict was similar to that he 
passed on Hodgson and Herbert [ 41 ], viz., that the framework showed consider- 
able scientific skill, and was subsequently adjusted to the Great Trigonometrical 
Survey, but that the depiction of hill features left much to be desired. He paid 
a special tribute to Webb when working out the heights of the great peaks ; 

I enclose.. .a memo, regarding the identification of the famous mountain Dewalgiri. Our 
point XLn is Webb's mountain. ... Any great numerical refinement cannot be expected in 
comparing our position with Webb's, but the difference. ..is not so much as to cause any doubt 
as to the real identity. ... Nevertheless more refinement would be satisfactory, and might be 
obtainable if Webb's angle books, maps, or reports, are forthcoming in our office, or at the 
Asiatic Society. 

I should like, when I publish, to shew a comparison more accordant, and therefore more 
worthy of the memory of an old surveyor like Webb, of whose reputation I am the natural 
guardian'. 

1 DDn. 160 ( 53-86), 8-10-18. > Nathaniel Wallioh ( 1786-1864 ) a Dana; Ben Med.; Supdt. 
Botanical Gdns., Sibpur. 1815-50. DNB. 'At J. VII. 1819. « vol. 22, 1820 ( 417 ) ; latent list. JJtOS.. 
IV, 1834 ( 376-418 ). »MRIO. 26 ( 14 ), 28 ( 28-32 ). • DDn. 665 ( 167 ), 18-12-56 ; JASB. XI, 1842, 
part 126 ( 1 ), pp. inv-v. gives liBt of 63 snow peaks, Webb's No. XIV, ht. 25,669, and Hodgson's No. A 2, 
being same peak, Nanda Devi [ 32 n.j, 46 n.4 ; pis. 5, 6 ]. 
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Reduced from preliminary map drawn by Robert Tate, 
assistant surveyor, scale 12 miles to an inch, shewing progress 
of Webb's survey 1815-9 ; unsurveyed areas in dotted lines. 

Webb's triangles were based on latitudes observed at Pilibhit 
and other stations, with no measured base-line [ 44-5 J, The 
heights which he deduced for the snow peaks created a sensa- 
tion amongst European geographers [ 46-8 ]■ ' 

Webb's peak XIV is Nanda Devi, modern height 25,645 feet 
[p. 48 n.6]. 
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CHAPTER IV 



NORTH-EAST FRONTIER 

Garo Hills, 1817-8 — Sylhet, 1 1820-9 — Assam Valley, 1824-6 — Source of 
Brahmaputra, 1825-8 — Manipur, 1824-30. 

fNINCE the withdrawal of Welsh's force in 1794 [I, 81-2 ], the only official 
^| contaot with Assam had been through petty frontier incidents. It is a favourite 
pastime of all hill people to swoop down on the rich villages of the plains for 
profitable loot. In 1816, "after a particularly atrocious raid" on the part of 
the Garo tribes, who inhabit the thickly wooded hills at the great bend of the 
Brahmaputra [ I, 19-20 ], David Scott, Commissioner of Rangpur, visited the 
frontier and made terms with the tribesmen, who in return for trading facilities 
were to be protected from exactions by the zamindars along the border 2 . George 
Wilton [ II, 457 ] was appointed to survey the strip of Rangpur district on the left 
bank of the river, and such parts of the Garo Hills as might be accessible 3 . 

The country was exceedingly unhealthy, and Wilton died after a few months 
work. Schalch was appointed to cany on, but after four months in the field, he 
also fell ill, and was sent on a sea voyage to recover [ II, 359 ]. His survey was 
left unfinished, and the Surveyor General had no map to produce ; 

Mr. Schalch'e illness hail prevented any written notices. ..except what are contained in 
his field books. ... When Mr. Schalch went away he expressed an anxious desire to have all 
the papers of the s\irvey preserved untouched till his return, which I promised, and sealed 
them up 1 . ... 19 unfinished sketches. ... 

To a surveyor it will be understood that the sketches of one is not easily wrought up by 
another. On this survey an interruption had already taken place by Mr. Wilton's death, whose 
papers are also deposited here, and if Mr. Schalch oannot resume it I am afraid you will have to 
oommeuoe again anew ; thia is a necessary consequenoe of having only one surveyor on an 
extensive mountainous unhealthy country. It is in fact a never-ending and most heart- 
breaking undertaking to employ one man in sucli a situation, and if health is preserved it 
must take many years, or it will bo a very imperfect work 3 . 

Mackenzie's fears were justified ; Schalch did not return to the survey, whioh 
was left uncompleted and of little value [ 18, 329 ]. 



Sylhet, 1820-9 

InDeoember 1819 Thomas Fisher was appointed to survey the boundary between 
Sylhet and the independent state of Tripura 6 . He was not able to start till 
late in 1820 and, as the magistrate could not then attend himself, or arrange for 
the Tripura representatives, Fisher spent that season surveying the boundary 
between Sylhet and the independent territories of Jaintia and Cachar, working 
from Chagaon along the banks of the Surma river [ pi. 19 ]'. He then 
resolved. ..to. ..visit Cachar, partly in the hope of enlarging our geographical information in 
a oountry so little known to Europeans, but more particularly in the expectation of being able 
to procure some information relative to Tipperah...to illustrate the ancient boundary be- 
tween that country and Sylhet. 

'Sylhet was a Bengal distriot till 1874 [ I, 82 ]. 3 NE. Frontier (291. 'BQO 1K-1&-1H 
•DDn. 154 ( 129). 15-6-18. « ib. ( 36 ), 7-9-18. *BGO. 17-12-19; At J. X. 1820; DDn. 146 ( 223 (Ton* 
8eo. to Magte.. ofSylhet, May 19-11-19. 'Pdbk. MRIO. M 411, plans l-inoh and 4-inch to mil. iGlIO 
Miso. 4-0-22. ' 
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I have previously consulted... the magistrate of Sylhet on the propriety of my visit, and he 
was of opinion that, provided the consent of Chowjeet Singh the present ruler of Cachar were 
obtained, it would be desirable in every point of view, as in addition to the before-mentioned 
obieots I should be able to obtain some account of the passes in the mountains separating 
the plain country of Cachar from Mekhley Munnipoor, now occupied by the Birmans, who 
threaten continually to invade the former jountry, from which there would be no impediment 
to their entrance to Sylhet 1 . . 

After an adventurous visit to Cachar [ 411 ], he surveyed the Tnpura frontier 
between May 1821 and April 1822, being now granted full responsibility for 
deciding the line. 

The southern port of the district of Sylhet, which borders upon the independent hill 
territory of the Rajah of Tipperah, having been for some time the scene of frequent disputes 
arising entirely from the want of a well defined and known boundary, a survey therefore was 
ordered to be made ; ... 

1. To improve the geography of the frontier. 

2. To ascertain. ..the claims of the contending parties on either side of the boundary. ... 

3. To obtain a natural and easily recognizable line of frontier, as a river or chain 

of mountains 2 . 
Government accepted his line ; 

His Lordship in Council trusts that the field book, and depositions stated to have been 
taken, will contain all the information that can be desired. ... The original depositions aa 
taken bv Lieutenant Fisher shall be deposited for eventual reference in the office of the 
Committee of Records at Sylhet. He will likewise.. .forward to the Committee...a copy of the 
field book of the survey. 

The greater part of the frontier line is stated to have been laid down with the concurrence 
of the persons who attended on the part of the Rajah. ... Hence it is presumed that the attesta- 
tion of these people will have been fixed to the documents and depositions. ... In the mean- 
time.. .the line of demarcation.. .should be assumed, and acted upon as forming the actual 
frontier of the two territories. ... 

The line.. .is sufficiently defined by nuUas and by ridges of hills, except.. .where the 
boundary line runs over cultivated fields in the valley. Unless therefore some landmarks 
have been erected, there is danger of its being entirely lost. Lieutenant Fisher's report is not 
sufficiently particular in defining the precautions taken. ... His Lordship in Council presumes, 
however, that the requisite arrangements have been made to prevent any future encroach- 
ments by the construction of pillars or other land marks. ... 

The neatness with which the plan is executed, and the apparent accuracy and care with 
which it has been constructed, have attracted the favourable notice of Government, while 
the information collected in the report.. .is clear, useful, and well digested* [ pi. 19 ]. 

Fisher was now employed on the revenue survey of Sylhet until, on the 
recommendation of the Surveyor General, he accompanied Soott towards Cachar 
where trouble from the Burmese was coming to a head. Scott was now Agent to 
the Governor General on the North-East Frontier [ 55 ]. 

Captain Fisher's employment was on the Tipperah frontier, south of Sylhet, and on that 
side his map and information are very satisfactory. ... I believe Mr. Scott has rauoh good 
local information of the frontier on his side, but the fact is that our operations and attention 
have been so little drawn to the eastward for ages past, that we have verv little of the 
eastern parts of Bengal [ 16 n.7 ]. 

I certainly should be glad if we had a better notion of the frontiers east of the Burrum- 
pooter, especially the whole boundary of the Sylhet province wherever it touches on any 
foreign territory, and none can give so good as.. .Mr. Fisher, if you could borrow his 
services. ... For the present I think his attention might be directed to the gaining of the best 
information he can, which might be verified by a survey when the season is more suitable 
and when there is more leisure, for exact surveys in those countries cannot be rapidly 
executed on account of the wetness of the country and the insalubrity of the jungles 4 
Scott was directed 

to proceed in person to Sylhet with the view of bringing to an early close our negotiations 
far an alliance with Cachar. ... Your presence in that quarter would be more especially desir- 

'DDa. 212 ( 383 ), 1-5-21. Mb. ( 346. 443 ), Mugte. to Fiiher, 1-3-21 • MR10 34 ( 20-2 1 „»rt 
of Bylhot Di»t., by F»h»r, 1821-2. • DDn. 195 ( 186 ) ; BJC. 6-6-22 ; Fdbks. DDn 230 M 414 • filKrt 
II 412 ; DLB. M 410. « DDn. 198 ( 124 ), 80. to Pol. Ds.pt. 18-10-23. ' . ° - 
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able if the Uurmese... follow up Mieir designs ogainst that country, in that event it would 
further conduce materially to the public interests that Captain Fisher accompany .>»>• for 
. surveying the \mnsex which Irani from Munipore and Assam 1 . 

Shortly afterwards Fisher was required for military duty on the Cachar frontier, 
and he writes to the Surveyor General, 27th February 1824, regretting the delay in 
submitting copies of his memoirs as he was ' • at present so much engaged having 
the executive charge of the Quarter Master General's and Commissariat Depart- 
ments" 2 . In his place, James Blechynden, who had been sent up for the revenue 
survey [ 145 1, was lent to Scott for a pioneer march from Sylhet over the 

Kliasi Hills f rom .lynteapore on south to.. .junction of Kullung and Copley rivers', thence down 
the Kullung to junction with lirahmaputra about 12 miles above Gauhati...thro' a country 
hitherto unexplored by Europeans 4 . 

We are to proceed on or about the 30th inst. [ March 1824 ] direct to Joynteah : thence 
to commence a survey in a northerly direction ns correctly as circumstances and the rapidity 
of the inarches would admit of, us far as the Uurrampooter River, not icing the face of the 
country, the dilliculties of the road. etc. ... On our reaching the Burranipooter River I was 
to return by water, as the season would be. ..too far advanced for me to attempt n pannage 
back over land. 

I then called on Lieutenant Kislier. and received instructions from him. ... He would not 
advise my attempting any accurate measurement of the distance between each day's halting 
place, but that I should pace those lines which do' not pass over steep acclivities, and notice 
the time employed in each day's march. ... 

April 1st 1S24. This morning at day break the escort set off ; ... I left at 4 p.m. and came 
up with them. ..after u march of (ii hours. 

2nd. Marched at 5 A.M. with the escort, and reached Joynteah about 2 P.M. 

3rd. Mr. Scott joined us about 2 a.m. this morning. Employed in a trigonometrical 
calculation to ascertain the height of the range of mountains over which our route would lay ; 
the result waa that the highest visible part of the farthest range was 1,301) feet above the level 
of the country, and that another intervening one was only 1,200 feet. ... 

4th. Received orders from Mr. Scott to be very careful in not letting the Cosseaha know 
what I was about when surveying, and above all not to use the theodolite, chain, or any 
instrument, as they would get alarmed, and perhaps prevent our passing through their terri- 
tory, but to use the pocket compass and pace the distances. 

In consequence of the difficulty. ..in procuring coolies, we did not leave our encampment 
till 3 P.M. ... The first two days marches were the worst of any we experienced ; the road was 
very narrow and almost perpendicular, and for the most part covered with sliarp stones on 
the aides, which so much narrowed it that the elephants with the utmost difficulty ...could 
force themselves between, even after being unloaded. The Company's bullocks could not 
proceed a quarter of the lirst day's march owing to the sharp pointed lime stones, which split 
their hoofs, and were consequently sent back thence. 

The distances were paced, the time of each day's march noticed, and the bearings taken 
with the pocket compass as correctly as the rapidity of the marches and the hours we pro- 
ceeded. ..admit of. The paces I calculate at 2] feet each, but subject to a restriction for the 
steep ascents and descents 5 \ II, 80 ]. 

At the close of his military duties Fisher resumed the revenue survey [ 145 J, 
and at the end of 1826 was deputed to survey the. boundary between Sylhet and 
Jaintia, with 

the entire duty. ..of ascertaining the boundary line, and investigating the claims of.. .the hill 
chiefs and our own /.emindars. where it may be disputed. ... 

Commence your survey. ..from the point nt which the lunils appertaining to the Rajah 
of Jaintia to the eastwurd first come in contact wit h the northern bank of the River Soormah, 
and proceed thence regularly to define the line dividing the territories or the Hon'ble Company 
from those of the Ra jah and other hill chiefs, till it again cross the river. 

At the two extreme points a pillar of masonry should be erected to prevent future en- 
cronchment or misapprehension on either side 6 . 

Two of Fisher's maps were on scale four miles to an inch, and about one degree 
square. The first had meridian laid down through the circuit house, Sylhet, and 
was compiled from his boundary surveys of 1821-2 and revenue surveys of 1822-3. 

my !^?-J?~!*:? 3 'A!' 2DD "' 212 (535 »- 'Kolangand Kapili ri re ra. * HMS. GTS; At J. 
MX, ( 2.>»-fil ). ISA.. > Ma p. 4 m. to nn inch, HMS. 678 ; Dlhi. 212 ( 547 ). • l>Dn. 230, 13-02-26. 
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It included the roads from Sylhet to Dacca, Cachar, and Mymensingh, with the 
branch road along the western foot of the mountains to Pandu, besides variouH 
river routes 1 . 

The second map covered most of the cultivated area of Cachar, and was prepared 
from sketches made during 1824-5. It includes the road made by the Pioneers 
from Badarpur* through the Kumranga forest to "Jirimilla", and the mountain 
route to "Agui", and the course of the Barak river 3 . 

In 1827 the Surveyor General had to refuse the Quartermaster General's request 
for Fisher's services on the grounds that he was 

employed by. ..the Territorial Department in Sylhet, in making a very extensive revenue 
survey under the superintendence of the Collector, and that a number of aumeens iirn em- 
ployed under. ..the Surveyor. 

I have.. .instructed Lieutenant Fisher to avail himself of every opportunity of laying 
down the various lines of communication, by land and water, of all the principal places in 
Sylhet. «nd by means of certain astronomical observations to determino the meridian of 
the station of Sylhet, that others may be referred to it*. 

In July 1829 Scott submitted 
a map of Oossya territory prepared by Lieutenant Fisher. The boundaries of the several 
districts are merely conjectural, ... but... throughout these mountains peculiar spots are to bo 
found belonging to one chief, although surrounded with the territory of another, and that 
two or more of them are occasionally found exercising authority in the same village. ... 

Few villages have been inserted in this map except such as have been surveyed'. 



Assam Valley, 1824-15 

For several years the Burmese had been pushing west. They had now occupied 
Manipur and reached Kaliabar and Jorhat in Upper Assam 6 . In December 1823 
they started to invade Cachar, but were defeated by the British in a clash on 
the Sylhet frontier [ 64 ]. War was declared by the Governor General on 5th 
March 1824, and on 13th a British force advanced from Goalpara and occupied 
Gauhati. It was at this juncture that Scott marched across the Khasi Hills 
[ 51 ], reached the Brahmaputra on 15th April, and joined the troops at Gauhati. 
The force, about 3,000 strong, now under the command of Colonel Richards 7 [ 69 ], 
advanced as far as Kaliabar without much opposition, but had to withdraw 
during the rains, when the Burmese again advanced as far as Nowgong, looting and 
plundering. 

At the close of the rains, the British went up the river by boat, reached Jorhat 
17th January 1825, and occupied the capital, Rangpur near Sibsagar, on the 
30th. The Burmese hastily evacuated the country, taking off about 30,000 
Assamese as slaves 8 . . 

Before the start of the expedition the Surveyor General had been asked for 
copies of the beat maps extant of Assam and. ..the Burrumpooter ( supposed to be.. .Wood's... 
survey in 1793 ) [ I, 80-2 ] as also of the Garrow frontier generally. A copy is likewise 
required. ..of the bent map of Sylhet, and as much of Cachar as may be known from survey or 
report. These sketches, being for temporary use, may.. .be hastily taken on oiled paper, and 
will be held liable to return or transfer on the completion of the service. ... 

You will take measures for the attainment of as much geographical knowledge on or 
beyond.. .the eastern frontier as the present or expected movements may admit ; your assistant 
Captain Cheap being with the forco to the south east [ 67 ], Lieutenant Fisher of the Quarter- 
master General's department in Sylhet [ 51 ] and some competent officer perhaps avail- 
able with the north-east detachment at Goalparah*. 

No surveyor was available until the arrival of the revenue surveyors from the 
Upper Provinces [ 151 ] when James Bedford was given charge in the Assam valley, 
being ordered on 20th December 1824 

■See alao MRIO. 38 ( 23 ), 16 m. to one inch. ' S3 D/9, If. ra. W. of Siluhar. >DLR Fubk. 70- 
J-incb map S. CSchar, MRIO. 34 ( 5 ). «BT0. 22-3-27 ( 12 ). ' DDn. 262 ( 15 ), 28-7-29. •Bhuvim 
( 4S»-7o ). i m, Wm. Richard. ( 1778-1881 ) ; Ben. Inf. ; Gten. 1884 ; Hodion III ( 841-2 ). « Imp <M t . A,lm 
and t rrmiu-r Kzp*hlvmr, V ( 10, 39 ). • UDb. 208 ( 28 ) ; BMC, 18-2-24. 
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to make every practicable expedition to proceed to Assam. Limit. Wilcox will accompany 
you a« your assistant, and Mr. Polhill will bo attached to your Hiirvoy. ... 

A minute an.l accurate survey of the country through which the army may penetrate 
is entrusted to you. Tho ignorance which at present prevails. ..renders. ..a correct local 
knowledge of it of peculiar interest & consequence. ... Leave no opportunity untried of 
pushing to the ut most your enquiries and researches 1 . 

Besides these written instructions, 
Bedford was verbally directed to consider the Brahmaputra as his chief object, lie was to 
endeavour to unravel the mystery. ..respecting its fountain head, by proceeding up its streams 
us fur as. ..tho safeguard of a dotachod escort might permit 2 . 

The revenue surveyors were at first under Schalch's professional orders, but 
were later placed under the Surveyor General 3 [ 333 ]. There were several other 
surveyors with the troops, some under Bedford's orders, and somo working 
independently as opportunity arose 4 . Burlton, Jones, and Neufville were on the 
q.M.o.'s staff, whilst Mathew and Bedingfield worked for Scott 5 . In April 1825 
Scott sent in 

a map prepared by Lt. Burlton, exhibiting the upper part of.. .the Brahmaputra, or Loheet, 
as far us it is navigable". ... Lt. Hurlton's means did not permit of his following the course of 
the river to the Uurmah Koond' [ I, 78 11.5 |, but the diminished volume of water, and the un- 
broken appearance of the mountains, together with tho information gathered from the inhabi- 
tants of Sadiya and that neighbourhood, all tend to a belief that it cannot come from tho very 
distant point assigned to its source by modern geography. 

The Dohong, which Lt. Burlton could not examine.. .for want of provisions, was considered 
by him, but not ascertained by measurement, to contain a larger body of water than the Luheet 
and, from its size and direction, it would ap|)ear most probably that this branch is the con- 
tinuation of tho Sanpo", if either of them are so. ... 

These points will no doubt be satisfactorily settled by Captain Bedford and Lt. Wilcox 
in the course of the ensuing year. 

Scott pointed out that the discharge of the Brahmaputra greatly exceeded 
that of the Ganges, far more so than estimated by RenneU [ I, 78-9 ] ; he quoted 
measurements made near Goalpara by Bedingfield in December 1823, and by 
Burlton in the middle of March 1825". 

Calcutta papers were full of correspondence about the Brahmaputra, an article 
in the Government Gazette of 9th May inclining to D' Anville's belief that the Tsangpo 
flowed out through the Irrawaddy [ 57 ]. The Gazette of 20th June produced a 
"lithographic sketch of the upper part of the Brahmaputra. ..from a map prepared 
by Lieutenants Burlton and Neufville on the spot". This takes the upper Luhit to 
about ten miles above Sadiya, and shows the Bori Dihing and Noa Dihing in 
considerable detail 10 [ pi. 7 ]. 

Wilcox gives the following accoimt of the surveys of 1825 11 ; 

We arrived at ( !oalpara...in the latter end of January 1825, immediately after tho capitu- 
lation of the Burmese at Hangpur ; and we wore then eager to join tho headquarters, in full 
expectation of an attempt being made to advance towards Amarapura. ... 

Ensign. ..Wood's survey reached no further than Rangpur, and he leaves tho space beyond 
a perfect blank [ I, 81 ]. ... 

Lieut. Burlton was detached to survey the river beyond as far as possible. ... The natives 
know well that the boats of Bengal could not pass more than one day's journey beyond Sadiya ; 
they spoke confidently of the Bramakund, the origin of the river, being situated in the east 
and, indeed, they had presented a map drawn in their own incorrect style. ... It was afterwards 
remarked that in this production the Dibong and the Dihang wero not distinguished from 
other tributary streams. 

The commission with which Lieut. Burlton was charged was executed by him in a highly 
creditable manner. With u surveying compass only, and unfurnished with any instrument 
for measuring distances, ho surveyed the river to Sadiya and a short distance beyond, and 
subsequent survey bus detoctod but little error in his map. 
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Burlton reported that he imagined the source of the Brahmaputra must lie in some high 
mountains, covered with enow, which he saw away to the east, beyond the direction of the 
Brahraakund, which he told me was a large bottomless bay at the foot of a perpendicular 
height over which the river foils. He also gathers that the Irrawaddy rises in the same range. 

In the meantime Bedford and I had reached Bishnnuth 1 , and received orders to survey 
the Buri Lohit, or old channel of the river, ...one of us re-surveying...the Dihing or southern 
branch. Captain Bedford chose the Buri Lohit us it represented novelty, and left me to 
re-trace Ensign Wood's steps towards Rangpur. He completed his survey, but I met with 
an unfortimato accident ; ... about half way from Bishnaut my map and field book, with the 
greatest part of my property, were lost by the sinking of my boat. 

Captain Bedford afterwards continued his route towards Sadiyii, making » more accurate 
survey than Lt. Burlton had the means of cluing, and before the expiration of the month of 
.Time he had surveyed not only.. .the great river from Bishuauth to Tengapani but, having 
accompanied Cupt. Neufville on the expedition against the Singfo 2 chiefs, he nlso added a 
hasty survey of the Noa Dihing 3 . 

Wilcox himself continued with the troops, making hasty surveys up the Disang, 
down the Buri Dihing, and up the Dikho, though much hampered by the loss of 
his best instruments, which the Surveyor General could not replace till the close 
of the Arakan campaign. Jones made route surveys with detachments sent out 
from Rangpur, and sketches of other branches of the great river 4 . Neufville and 
Bedingfield collected information from Burmese prisoners and others about the 
country in the direction of Burma, submitting a map which included the 
Chindwin River. Mathew surveyed the Dhansiri River 6 . 

Bedford reported monthly to the Surveyor General ; 

29th August L825. The whole of my field work is now protracted, and my calculations 
for latitude, time, anrl longitude, in hand. ... In the absence of any particular instructions, 
... I propose. ..to explore as far as may be practicable, even in a canoe, the Lalireo Diping 
and Dihing rivers, which have excited of late a good deal of local interest ; and on. ..to lay 
down such part of the northern bank of the Burltampooter nnrl neighbouring islands I was 
not able to survey last season. ... 

16th September. ... I was induced, from the low statu of the river, to undertake u short 
survey. ..to connect the Munjoluh point with the Dikhao Mookh. where the Disung 
Nuddee also joins the Biuhampooter, and Lieut. Wilcox's surveys now form a connected 
map with my own operations on the main river. ... 

As the Singphoh Chiefs now appear amicably inclined, 1 propose, after examining the 
Dipung and Dihong rivers, to proceed again towards Sudeea, with a view to establish... 
Beesagaum and the Kusan paw, which the want of instruments prevented when I 
accompanied Lieut. Noufville's detachment. ... 

11th October. ... I have recently received instructions to detach Lieut. Wilcox lor... 
accompanying the troops.. .and to continue my own operations on the river. This double 
arrangement... renders the want of many useful instruments the more to be regretted. 
... Lieut. Wilcox has neither a telescope, barometer, or chronometer, nor are the results of 
his Bextant so much to be depended on. ..from the want of a false horizon glass since the loss of 
his boat. ... 

I quitted Rungpur yesterday afternoon. ... I purpose successively to attempt each of 
the streams which join the Burhampooter...a little below the Koondil Nuddee on which the 
town of Suddeea is situated, and afterwards to proceed to that place with a view of exploring 
the upper parts of the Hurhampootor, in which I might probably have the company and 
assistance of Lieut. Bedingfield 8 . ... 

28th November. Anxious to avail myself of the short leisure which the slow progress of 
the Assam Field Force up the river allowed, I halted but one day...to lay in ton days provi- 
sions, und again started on the 18th inst. to explore the Dihung River. 

Though a good deal annoyed and delayed by the occasional rapids... I succeeded on the 
5th .lay in making my way to an Abor village called Puseeal, situated on a small hill of the 
Bret range ; but. ... although the water would have admitted my further progress all my 
endeavours to persuade this mountain tribe to permit my further progress proved unavailing. 
In ract they a PI >ear or late to have been so closely watching our operations in Upper Assam, 
that even my appearance caused no small suspicion, and I was received by the villagers in 
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anna After the first day I partly succeeded in allaying their suspicions, and ultimately 
found them civil and even hospitable. I could not, however, overcome their disclination to 
mv further progress. ... 

" I expressed my wish to return, but could not effect even this until the afternoon of the 24th 
when, after exchanging presents, we parted on friendly terms. My detention, though un- 
pleasant at the time, enabled me to collect some local information. ... They all agreed that 
two more days would have brought me to where the main river issues from the hills ; in fact, 
when their first suspicions were allayed ( and with two seapoys only there was but little to 
cause any... ), I found them very communicative. ... 

As the Assam Force is still in my rear. ..I propose to take 15 days provisions on my canoes 
and proceed up the Depung 1 river. ... With regard to my present operations ( which have 
hitherto been carried on by regular measurements and intersection ; ... I can in general keep 
pace witli the canoes up those stony streams ), ... no application for any escort beyond the 
naick & four men has been made, from a conviction that, amongst these warlike mount- 
aineers, any force which my canoes could accommodate would be perfectly useless in case of 
attack, ami merely excite their suspicions, so that whatever is effected. ..must be by persuasion 
and conciliatory conduct. 

He adds that Wilcox had recently been ordered down to Goalpara [ 56 ], 
and had "since applied... for a few smart lascars to instruct others who may be enter- 
tained to accompany him towards Thibet", Bedford having brought several of his 
revenue survey lascars from Moradabad 2 . 

Bedford's journey up the Dibang was just as disappointing as that up the 
Dihang ; 

I yesterday returned to my uudjrow after an attempt to trace the Dipung ftivor to its 
source. Notwithstanding the strength of the current, and the great number of rapids... 
T arrived near the Mismee villages situated on the small hills. ..of the nearest northern range. 

Here, I regret to say, the prejudices and fears of the inhabitants again foiled me. ... My 
disappointment.. .proved the more mortifying from having, after some days discussion and 
exchange of presents, gained the consent of the three Gaums. ..to my further progress ; hardly, 
however, had my boats been unmoored on the following morning when other headmen 
arrived, and objections worn raised. ... After a vain wait I ordered my boats to be unmoored 
for. ..moving down the river. 

To this no interruption was offered by the Mismees, but. ..one of my double dingees was 
broken to pieces in a rapid, ... where the water was so sLrong and deep that no attempt could 
be made by those 011 board except to save their lives, and every thing, except one or two arti- 
cles washed on shore about a mile lower down, was lost, including the arms and accoutrements 
of two seapoys, my personal supplies of every kind, and table furniture. Fortunately five 
days supply of grain. ..was on board another dingeo when the accident happened 8 . 

Still undaunted, he 

turned up the Dikrong above Kamjan, and the voyage continued three days till the river 
became too shallow for the canoes to proceed, and Capt. Bedford returned to the Dibong, 
and got back to its mouth on the Brahmaputra on December 26th, after 6 weeks in unknown 
waters 4 . 

He then turned to the exploration of the rivers beyond Sadiya, and in April 
1826 reported his return ''from a most harassing survey up the Sokato, a branch 
of the main river, which terminated in a visit to the Burkina Koond" 6 . He 
took sections of the Dihang, Dibang, and Lali rivers at three different seasons, and 
of the Bara Luhit, Naya Dining, and Tenga rivers at the commencement of the 
rams. He reported back in Calcutta on 6th September 1826*. leaving Wilcox and 
others to carry on the good work. 



Source of Brahmaputra, 1825-8 

Both Blacker, Surveyor General, and Soott, in political charge of Assam, 
were anxious to solve the riddle of the Brahmaputra, and in September 1825 
Blanker asked for Wilcox to be put on special daty to trace " the boutom of tha 
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exeat body of water which the Brahmpootur pours through Bengal' 1 [ i ]. Scott con- 
curred, and on receipt of Government approval Blacker sent suitable instructions 

to Wilcox, adding that ,. . , 

abundant, information, if of ordinary accuracy, will be of more consequence than a very lumted 
quantity that may possess higher pretensions to mathematical correctness. ... You will attend 
particularly to the wishes and views which Mr. Scott may...communieate to yon*. 
Wilcox replied from Goalpara ; 

26th October. ... 1 am prepared to start tomorrow morning, having arranged with Mr. 
Scott for every assistance. ... Mr. Scott has recommended that my first attempt shall be made 
on. ..the Soobnrnu Shree', falling into the Boree Lohit in longitude 04' 13', considering that 
if, as reported, this river have a navigable course of 8 or 10 days journey in a N. and S. direo 
timi, a successful trip up it must tend to throw light on the connexion of the great Thibet 
river with the waters of the plains of Assam 1 . 

On the sixth day of his journey up this river, finding the rapids "dangerous for 
canoes of the smallest size" 6 , he abandoned further attempt in this direction 
and moved up to Sadiya, where 

Capt. Bedford had already proceeded up both the Dihong and the Dibong as far as he was 
permitted by the moimtaineers, and I had great reasons to fear that the same obtacles... would 
also interfere with my progress, but with a supply of presents and a guard I did not hesitate 
to make the trial*. 

Accompanied by Burlton he was, however, held up on the Dihang by the same 
villagers as had stopped Bedford, and he then tried the Mishmi hills to the east. 
He writes from Sadiya, 

25th February 1826. ... This month I have been occupied in a trip to the Mishmee Hills east 
of this place & a short distance south of the river. ... When I set out the commissariat was 
unable to add one day's provisions to my own stores, was. ..soon compelled to return. 

The distances in my field book were all estimated in time. ... It would be an object to 
proceed in this hasty manner [ without 1 any attempt to use measuring instruments, since 
these are calculated to increase the difficulty where jealousy already exists. 

Had not Captain Bedford expressed his earnest wish to be the first to explore the upper 
parts of the Burnunpooter, I should have adhered to its course. ... I now propose to retrace 
my stops to the hills, & thence endeavour either to reach the Lama country N.E., or the Bor 
Kampti country S. of E\ 

5th May. ... I proceeded early in the month of March to the Meesmee Hills directly E. of 
this place, & had the route been practicable at the time should have journeyed on to the Bor 
Khampti country, situated on both banks of the Irawady ; but I found that the heavy snows 
still covering the range which must be crossed would yet delay me at least another month A, 
having ascertained that the only road to Thibet known to the mountaineers lies very near 
the course of the Burrumpooter, in deference to Capt. Bedford's wishes before alluded to, I 
refrained from pursuing that direction. ... 

Mr. Scott proposes that I shall proceed once more up the Deehong & endeavour to mollify 
the Bor Abors with a view. ..of our being able to march up the bed of this river in the cold 
season. From hence [ Sadiya ], the opening whence it issues is distinctly seen, ... 50 miles in 
N. Wly. direction, & the hills tilling up the back-ground are low ; the break in the range is 
more marked than that I have seen in any other river, & the only objection to the palpable 
supposition of this being the Lhasa river is the singular account in Assamese history of 
the sudden increase of the Deehang from a trifling stream to a mighty and over-whelming 
river, which.. .swept before it many villages. The date of this occurrence is A..D. 1735. 

2nd September. ... On the 20th of March I took. ..a seotion of the Burrumpooter opposite 
the station of Sudeeya, which gave the discharge 33.900 feet per second, but the following 
day I took with equal care ft section... be low the junction [ with the Dihang ] ; ... the result 
was a discharge of 120,000 feet, per second ; deduoting the value of the Burrumpootur & 12,000 
feet assumed as the outside discharge of the Doebong, we have 74,300 feet per second for...the 
large branch 8 . 

1st June. ... In the early part of last month I proceeded to the Deehang river, & brought 
down to Mr. Scott the Abor chieftain who formerly objected to Captain Bedford's and to 
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my passage, &,..the result of their visit is a fair prospect of getting their full consent. & assist- 
ance...as far as their country & influence extend. ... 

Intelligent Bootea merchants, one particularly who liad travelled from Lhasa into China, 
gave Mr. Scott. ..a sketch of the Sampoo, in which they lost it at a point very far east, but 
alfirm that it flows southwards through the Abor country, and is known to us as the Burrum- 

P I have lately been occupied in a survey of the Tonga Panee. which I ascended till its breadth 
was reduced to S or 10 yards, & canoes could not proceed no further 1 . 

The Luhit valley and all its tributaries within reach of Sadiya had now been 
thoroughly explored as far as acoessible. Several routes had also been brought 
in by native agents employed by Scott, one of whom had visited the Moamaria 
country 2 "to ascertain the extent of cultivation" ; his route, was protracted taking 
" 1,320 of his double paces as equal to one mile" [ II, 8o ]. Wilcox spent much 
of his time during the rains studying the language and collecting information 
about the country to the east towards the sources of the Irrawaddy. He sent the 
Surveyor General "a sketch of the route to Hookong 3 ... compiled from numerous 
sketches given me by Sinpohs and others, and from verbal information carefully 
compared "*. 

The work of the past year had shown conclusively that the Luhit branch of the 
Brahmaputra that came from the Brahmakund was not the main river, but that 
the great volume of water came down the Dihang. This was, of course, no proof 
that the Dihang was the outlet of the Tsangpo, and Wilcox's next task was to test 
the widely held theory that the river of Tibet discharged its waters through the 
Irrawaddy [ 3, 54 ]. Hodgson, who was now Surveyor General, wrote to him ; 

A great interest is taken about the Burrnmpooter and much nonsense issues from the 
press. ... Mr. Klaproth, 6 a continental coxcomb, has written that the Sampoo is the Irawuddi, 
which can hardly be. Sampoo means a river, but the Guroo Sampoo of Du Halde [ I, 70 
".9, 79 1 issues, it is supposed, from the high land near the Mansarovur Lake [ I, 72 ; pi. 7 ; 
III, pi. 6 ] ; I say 'suppose', for I have no evidence to that purpose, but think it likely to be 
the case. If so, its length. ..to the north-east of Ava would make it a very large river. Bennell 
thought it was the Biu-rampooter [ I, 79, pi. 14 ] but, supposing it to come from so far west as 
the Munsarovar Lake, it would even (lien be almost too large a stream to be one of the main 
feeders of the river. ... 

Pray make all enquiries respecting rivers flowing on the north of the snowy chain, from 
west to east, or otherwise. Turner, in his Embassy to Teshoo Sumboo [ 1, 74, 394 ], saw a 
river he calls the Hurrampooter or Erechoomboo... which he says goes into Assam [ I, 80 ]'. 

The following review explains Klaproth's theory ; 

Mr. Klaproth of Paris has had a map of the part of Asia that lies between 21° and 31° N. 
and 8fl° and 101° E. engraved for the second number of his Magazine Asiatique 7 . ... 

What makes this map and the memoir. ..particularly interesting at this present time is 
that it lays down the sources and course of the river Brahmaputra, about which there has 
lately been much speculation ; and that it gives the course of the Yarudzangbo-tchu, or river 
of Tibet, which Rennell has erroneously connected with the Brahmaputra [ I, pi. 14 ]. 

The courses of these rivers as laid down by M. Klaproth afford strong confirmation of the 
opinion. ..read before the Royal Asiatic Society about 18 months since, namely "that the 
Sanpoo, or river of Tibet, is not connected with the Brahmaputra, but is probably connected 
with the lrrawady, or river of Ava" 8 . 

Hodgson also called attention to an article by Wilford On the Ancient Geography 
of India', whioh gives a summary of Hindu legends concerning the rivers of upper 
India [ I, 397 ] ; 

I think, as far as it goes, the notioo in the Ancient Geography agrees with the information 
you have sent down. There is one contradiction, however, in the ancient story. He calls 
the east branch the Lohita, which it is, and mentions how it became so by the stroke of the 
weapon of Brahma Koond, and in another plaoe it says the Lohita joins the Burharapooter 
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from the north, coming from Tibet. This looks more like the Dihung. The enquiry is highly 
interesting, and I hope you will be able to throw great light on it . 

On the 8th October Wilcox started on an unsuccessful attempt to trace the source 
of the Luhit to the east of the Brahmakund [ pi. 7 ] ; 

I kept the road along the south bank of the Burrumpooter & had arrived opposite the 
village Soomlit : this village, I suspect, will have to be carried more E.. while the latitude 
is not much in error. ... 

The path, which scarcely ever deserv es the name, is such that I question whether incir- 
cumstances of leisure any actual measurement, by chain or line could be made. Whilst wind- 
ing in the dark cover of a thick tree jungle, the direction of the path changing every 20 or 30 
yards. I have sometimes had no better means of estimating my direction than.. .the sun's light 
or, on issuiiis forth from it, a bearing on a peak before observed. ... A large portion of ray 
route may be corrected by benrings on such peaks. ... 

Owing too to the badness of the path and the scarceness of provisions, many articles of 
utility in surveying, or necessary to private comfort, must be left behind. It is absolutely 
requisite that not a single extra man should be taken : every one, either sepoy or coolie, carries 
his own food & cooking utensils &...some article of mine of small bulk. 

I took.. .my large sextant, but no roof for my false horizon. My only barometer tube & 
two thermometers were broken before doing me any service. I had no Hindoostanee, ...the 
only serv ant I originally took having been early knocked up. Khamtees such as I harl, or 
men or similar habits, are the only people who could act as an escort or as coolies*. 

He regretted that Burlton was not of the party, 
for, with one staunch friend who knew how to use a double-barelled gun, I should have been 
verv ill inclined to suffer myself to be bullied by the barbarian Mishmia. 

With " a stock of twelve days provisions " the party broke new ground beyond 
the Brahmakund, and 

such was the nature of our slippery and rugged path that although we passed the holy pool 
about nine o'clock it was twelve when we arrived at the mouth of the Mtee rivulet, about 
one thousand yanls beyond it. A little Mishmi boy led the way, clambering up the face 
of a perpendicular rock, assisted by a hanging cane made fast for the convenience of 
passengers to some trees above. All that I could surmise of our direction was that we were 
travelling towards the east... and owing to the sharpness of the ascent the distance was 
equally uncertain. 

They were held up by rain for three days a few miles beyond, taking shelter in a 
Mishmi "hovel", vacant "on account of two or three deaths". Then, working 
north, they dropped down to the main river, here named Tellu on modern maps, 
and for the next two days 

continued along the left bank of the river to the mouth of the Lunjf, where we found 
Qhalum, who had parted from us six days before to have a bridge built [ across the Lung ]. ... 
While at Ghalum's village I had three good observations for latitude... which gave 27° 50' 33' • 2. 
Of the direction...! could now be quite sure, as I not only had bearings.. .on Ghalum's house, 
but could now recognize a low peak very near our [last] halting place. ... We had been 
employed the entire day in advancing less than two miles. 

They were kept waiting at OhaMm's village four days whilst the Mishmis feasted 
on a mithan [ox] slain in their honour, and wrangled over presents and the 
possibility of further advance. On 31st, " after an awkward diminuation of my 
stock of provisions ", they moved on to the next village where they were glad to 
barter a few seers of salt for six days supplies. They then followed eastward up 
the Luri River, crossed the high ridge which rises to over 10,000 feet, and compels 
a northward bulge of the Bramaputra or Tellu, and dropped down into the village 
of Ruding, a Mizhu Mishmi chief. H*re on tie banks of the river they lost two 
more days. 

I was very anxious to proceed the next morning, but woe foiled again by the lazy Mishmis ; 
they wished to wait for tbe return of our emissaries, or at least to allow them one whole day 
for a parley with the chiefs. With rice to eat, and a house to sleep in, they could not conceive 
that any motive need occasion haste. In the course of the day we learned that we are threat- 
ened by one chief, who declares that if we come near his passes he will roll down stones 
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In spite of this warning, Wilcox made two more marches up the left bank of 
the river towards Jingsha's village 1 [ pi. 7 ], before he was again held up by ominous 
threats, and at the earnest entreaties of his followers made a discreet withdrawal 
just before midnight. The next day they were told by Ruding's son 
that an hour or two before daylight in the morning the assembled warriors had invested our 
position, and concealing themselves in the jungle while advancing from all sides they at last 
rushed upon our huts, and to their infinite disappointment found thorn empty. I do not 
vouch for the truth of this story, ... for I found that Ruding's game was now to demand a 
reward for his interference to preserve our party from utter destruction. 

Wilcox's furthest point lay some thirty miles east of Brahmakund 2 , though he had 
travelled quite double that distance. Up to the last day before his retreat he had 
been fixing his positions by the sun at noon, and bearings to recognized peaks. 
On the return march he followed the main river right back to Sadiya 3 , and wrote 
to the Surveyor General on 4th December ; 

T hasten to report to you my return from a laborious mid unsuccessful journey. ... Having 
penetrated into the Meezhao Mcoseemee country, which is entirely beyond the sphere of our 
influence ... strongly suspecting (.lint (lie presents I had dealt nut had sn excited tho cupidi- 
ty of some chiefs that they meditated mi attempt to plunder me —I yielded in the wishes of 
my people mid made n hasty retreat. ... 

As T feci confident that their thirst for plunder may be restrained by my api>eariiig amongst 
them Willi a more respectable escort, 1 propose to make another trial, ... in which I shall 
have the great ail vantage of Lieut. Burlton, who has been appointed to accompany me. 

The upper Luhit basin above Brahmakund was not properly surveyed till visited by 
the Mishini Mission survey detachment of 191 1-2 4 . 

Wilcox now received an invitation from the Abors to pay them another visit ; 

Having had some experience, however, of their uncouth munners, and of their susceptibility 
of being suddenly influenced by the strange harangues of their native orators, I requested to 
have with me a small porty of regular troops who might keep the villagers in some awe. ... 
I had also 15 musketeers of the Khamptis to accompany us if we should be able to advance. 

With Hurlton with me I arrived at Singaru Ghat, and sent the Mishmi chief, resident 
of the Dihoug, to the Membu village 5 to remind them of their invitation, and received satis- 
factory replies. ... After a conference the Membu people promised to inform the Bor Abors 
of our arrival. They declare the Dihong to come from a very great distance, and that it ran 
nowhere he crossed but by hoots or rafts, being always too wide for a cane bridge. 

They were allowed to visit I'asi village , where "the breadth of the river was 
reduced.. .to 100 yards, and it was still mild and tranquil, but the form of the hills 
suggests immense depth". They then returned to "Shingaru Ghat" 7 till some 
Bor Abors came down and promised to get the orders of their chiefs, after which 
Wilcox returned to Sadiya still further convinced of the identity of the Dihang 
with the Tsangpo 8 ; 

lilt li January 1827. We visited two of the nearer villages without meeting any decided 
opposition. Wo explored the river about two days journey beyond the point reached by Capt. 
Bedford [54-5 ]. ... Wo were suddenly brought up by the nature of the bank which no longer 
shelved to the water from the bases of the hills, but presented perpendiculor rocks, surmounted 
by very steep hills, which are covered with a jungle too dense to allow of cutting a path. We 
procooded 2 or 3 miles further in a small canoe, but were stopped by a rapid, formidable to 
ascend He promising destruction to the boat on return. Scruinhling over the rocks, T saw an- 
other long reach of still water above, & this, as well as the part wc had explored, is in a west- 
erly direction. ... 

All my accounts agree in placing the source of the Deehong at a very great distance, that 
is, far beyond the ken of my informers. The Simongs, a hostile tribe, were close nt hand. A. 
I have reason to conclude that tho Lamus are beyond them at no great distance. 

1st April. ... I do not think that I conveyed a sufficiently strong impression of the hostility 
of the Abors to our attempt to enter their country. When. ..50 or 00 of them suddenly intrud- 
ed on us one evening, they no doubt intended to oppose our further progress, and I got rid of 
thorn by promising that, without permission, I would not leave the banks of tho river for the 

■o. map fuciin« p. 314, A* R. XVII, 1832; cf. MRIO. 157 (40); pi. 7. «Hliort of Kuimbum, 92 Alt' 
*A,R. XVII, 1832(362-04). 'SY. Records IV (14-6). »8 m. NE. of P&slgliSt. « PSaiehat, 82 P/8 
'Sinnr, 4 m. linlnw Pasighilt. " An R. XVII ( 395 ). 
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path inland. Their insolence to us at Memboo, while their guest,, wh » groat that we hoart.lv 
o^ngratolated ourselves when we had cleared the village without further disturbance. 

He was at last able to start on the long-planned trip to Hkamti Long. He 
left Sadiva with Burlton on 15th April, reached the Inawaddy near Putao, or 
Fort Hertz, and got back to Sadiya on 16th June, aaturated with malaria. 

I am prepared for starting, & am much annoyed at the unnecessary delay caused by the 
nonchalance of a Singpho of rank [ 54 3 whose arrival I expect. Ho .* to accompany mo. 

I shall carry my barometer & hope to set it up in tho snows ; also my sextant in which, 
with all its error, I feel more confidence than in the circle. Tho perambulator too if pnattibh 
I will wheel ; I fear it will not stand the shock of traversing the stones [ 6<1 f. 

To quote from his official narrative 3 ; 

I.. .looked with anxiety at the snow on the mountains, waiting till, ..they might bo pro- 
nounced practicable. I had left it to the Luri Gohain to make such arrangements as 
appeared to him necessary, ... and ho, considering it only proper to have with us some 
Singfo chiefs of responsibility, ... fixed on the son of the Gam of Latora, and a relation 
of the same family. ... These two with their following were to add about fourteen to our 
number ; some Kharatis of rank from Sadiya with their followers number an many more, 
and for a guard we had ton of the Khamti militia. We had but 16 coolies to carry our 
...own light equipment of necessaries, several bundles of presents, besides.. .instruments. 

We embarked our stock of rice and our own followers on the 15th April. Tho navigation 
of the Dihing*, which wo entered on the second day, proved very tedious. 

They left their boats at Kusan 5 and started into the hills keeping the Dining 
on their right [pi. 7 ] ; 

We were now to. ..enter a wild region where no paths exist but those made by the constant 
passage of wild animals. ... For the last two years none had traversed the wilderness except- 
ing the two Mishmis who were now our guides, and their only means of finding their way... 
was to hunt for the notches left on the trees by themselves, anil by occasional tra vellers of old 
before them. 

The elephant was sent back as no longer useful. The perambulator has been left at the 
Dapha with the Burman who wheeled it, who had already fallen ill. I had offered in vain a 
handsome reward to anyone who would undertake to convey it on, and afterwards found it 
could not possibly have boon used [ 69, 220 ]. 

On the 4th May we left tho Dihing. ... The men lent us from tho Tumong Tikrang 
now took their leave. We could not induce them by any offer to proceed further into the 
hills. Two ot Lieut. Burlton's men were attacked with fever, and we anxiously endeavoured 
to persuade them to leave us and return to Sadiya, but they would not. They wore probably 
afraid of being seized as Blaves by the Singfos. 

8th May. We were now crossing that ridge of mountains which separates tho nearly 
parallel streams of tho Dihing and Dapha". ... Beyond the Dapha, at no great distance on the 
north, a high wall of mountains capped with snow stretched eastward to some distance 7 , 
and then turning south, gave rise to tho Dapha and Dihing on this side, and to sevorul rivers 
flowing into the Irawadi on the other. 

Burlton now developed fever, and thoy had much rain. They crossed the 
Hpungan Pass, 10,080 feet, and then the Namchai stream which, like the Hpungan 
stream, flows into the Nam Lang, about twenty miles west of Fort Hertz. 

On the 20th it continued to rain heavily but, as this was to be the last day's journey east- 
wards, ... wo sot out. After wading tlirough the Kumtong, we shortly began the ascent of 
tho hills separating the Namlang river from the plains of the Irawadi'. ... We at last, ubout 
two o'clock, beheld at a distance tho object of our deepest interest, the lrawudi, winding in 
a large plain, spotted with light green patches of cultivation and low jungle. Better oyes 
than mine could distinguish Manchi, tho capita)'. ... We were mot at last by the liajah's son 
with two ponies for our use, and our approach towards the villages was noised by incessant 
beating on two little gongs 10 . 

I was lame from an unpleasant «ore in the foot contracted on the march, and Burlton 
was not at all in order for moving about. 
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We were anxious to make arrangements for a visit to the Irawadi, which we could not 
well contrive at Manche on account of the enemy's stronghold, Mong Khamti 1 , being in the 
wav. ..• When, however, they found us fixed to have a sight of the Irrawadi, and to avoid 
fighting where we had no quarrel, they consented to furnish ponies and a guide, that we might 
see the river higher up, at a point sufficiently removed from danger. ... 

Iu the morning we went, off at an early hour, accompanied by a guide mounted on a third 
horse, and in two hours we crossed the plains. The Irawadi, we were surprised to find but a 
small river, smaller than we anticipated, though aware of its sources. It was not more than 
eighty yards broad, and still fordable 8 . 

As to the origin of the Irnwndi. I felt perfectly satisfied from the moment I mode enquiries 
at Sadiva but. since further evidence founded on the reports of natives might not have 
satisfied those who hail adopted Mr. Klaproth's opinion. ... I had rosolvod, if possible, to have 
ocular and incontrovertible demonstration ; ami I could not help exulting, when standing 
on the edge of the clear stream, at the successful result of our toils and fatigues. 

Before us to the north rose a towering wall, stretching from \V. to E., offering an awkward 
impediment to the passage of a river 3 , ... and we agreed on the spot that, if Mr. Klaproth 
proved determined to make his Sunipo puss by Ava, he must find a river for his purpose consider- 
ably removed towards, or into, China. 

Wiloox observed the latitude of Man Se to be 27° 29' 16'- 5 [true value 27° 
24' ], and collected information about the course of the Irrawaddy southward, the 
point of junction of the eastern and greater branch, the Nmai Hka 4 , and the route 
between Burma and Assam through the Hukawng valley further south [ 57 n.2, 62 n.5 ]. 

On the 25th May I paid a visit to the Bura Raja to talk of our return, and was instantly 
promised a supply of rice and whatever else they oould furnish for our journey. He smiled 
at my offer of payment, and answered that he should be heartily ashamed to accept an equiva- 
lent for such trifles 6 . According to promise, a specimen of the tea-tree wns brought to me from 
one of the neighbouring low hills ; it was a full-grown one, about five feet high : the leaves 
were coarse and large 8 . 

At Xambak, on May 31st, we for the first time had an opportunity of observing some 
lunar distances. On the 2nd June, at an early hour, we were fairly on our way to return, 
anxious enough to see our neat house ut Sodiyo, with such comforts as it afforded. 

They had an arduous journey homewards, taking a more northward route to 
cross a higher and snow-covered point of the great range ; 

Leaving the Phungan. ... wo mounted the wall on its right bank, and there, whilst des- 
cending the ridge which divides the waters of the Irawadi from those of the Brahmaputra, 
a transient clearness gave us a view of our halting place on the Dapha, whioh we could not 
perceive without great delight. A short inarch brought us back into our old path at the 
crest of the Phungan Pass. ... 

We landed at Sadiya. Of those who set out with us on the return, all arrived safe' j and 
of those of Burlton's men who remained, one.. .found his way book with another party. 

In a letter to the Surveyor General Wilcox tells of some of the troubles on the 
return journey ; 

17th June. 1 am very happy this time.. .to tell you of complete success in my under- 
taking. It has not been without difficulty, <fc the melancholy loss of two of our party, if not 
more of those still lagging behind, has been occasioned by exposure &■ fatigue. 

Lieut. Burlton & I have, however, returned in good health 8 , as have all the natives of this 
part of the country, who are more used to the inconveniences of mountain journies. We passed 
snow still laying in extended sheets on the 4th of this month. 

We had the pleasure to sit a few minutes by the Irawaddy's side in lat. 27° 30'*, where 
it is fordable & not 80 yards broad ! & whence the source is not more than 60 miles distant 10 . 

The following occasional notes are taken from his rough diary 11 ; 

April 16th. Travel up the Dining R. ... Barometer readings give apparent height above 
Calcutta, l,87fl feet. ... 

Ten men.. .were employed in rendering the path |>assable for the elephant ; however, aftar 
passing the Insong", the path up hill, on u clayey soil, was so slippery from the rain which had 

' Now Fort Hortz. The Shans of Hkamti Long were then at war with the Burmese. » 7 m NE. of 
rort Herta, and due K. of Man So. "Nam Kin rises from range over 16,000 ft,, lat. 28" X., about 45 m N 
of Fort Hertz. > Nmai Hka rises about 00 m. still further N., and joins Mali Hka 24 m N of Myitkyina 
an oourteoiis and kind oa Shana axe to thia day. • T«a first cultivated in Assam 1838-7. ' some of them 
many da™ later, but full of malaria, xoe Burlton'e note 30th Juno [ 62 1 "Correct within 5' "Dim 
214. "Notebook, 10 Oat. ( 118-9). "stream uear Nahong Bum ( hill ) 92 A/fl. 
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Ijeen fulling throughout the flay and yesterday, that the beast could proceed no further with 
its light load. ... 

Elevation nt Roonkoo. on the bed of the Duplin, nbove Caleuttn 1 .488 feet . Unfortunately 
broke two tubes in attempting to boil them [ 33. 222 ]. ... 

Compared with the difference of latitude from Kosun, the traverse, after allowing for the 
variation, shewed an error ( against observed latitude, a good one. from Ursa' Majoris ) of 
1.276 miles too much northing. This is easily. ..accounted for in the uncertain windings. ... 

May 4th. ft was so difficult today to ascertain the direction that I fully purposed to 
...mnko u better survey on the return ; however circumstances prevented my doing so. ... 

We ascended nearly 3,000 feet in the course of the day. We could not see anything of the 
surrounding country. The guides lost the wny immediately they entered the jungle, and the 
experienced of the party would not. ..run the risks of advancing in the track of former 
travellers to be round by cuts in the trees. ... We were all much fatigued. ... Our huts were 
built of a plant resembling fern 1 , and would have proved a sorry defence against rain. ... 

May 5th. The latitude of.. .the end of the day's journey is pretty well ascertained 
bv a bearing on Duphla Mookh, and a hearing on Duphla Bum 2 noted on our return serves to 
confirm the position in longitude. ... Early the next day I had several bearings on Duphla 
Bum. which have caused... large reductions. ..from niv first estimation of distance. ... 

May 7th. Wo are on a mountain separating the heads of the Duplin ; snow hangs in the 
ravines, at an altitude not ranch exceeding ours, on the mountains on either side. 

The following arc extracts from Burlton's journal 3 ; 

April 25th. Halted to make preparations for a move hy land : hauled the dinghy up high 
and dry : mode the loads up for pack. 

28th. Found that we hail more than could be carried ; left at the village what could ill 
he spared, wine & solah hats, etc., &• started in the rain. Marched up the bed of the 
Dihing. ... 27th. Left Dihing; ascended several steep pluces during the day ; the elephant fell 
at- one and threw its load. ... 

29th. The villagers had made the jungle practicable for the elephant ; the beast foil again 
and was nearly strangled ; for the remainder of the march his load was carried by men. 

May 2nd. A Burmese who had hitherto wheeled the perambulator was taken ill and 
obliged to return. The elephant returned to Suddeeya. ... 

3rd. Heterogeneous retinue ; Sinpho, Khampti, Mishtni, Moolook, Kainjauns [ Kachins ? ], 
and Burmese, all talking Assamese*. 

4th. Guides lose tho way in the jungle. ... Heavy rain day after day. ... Leeches. 
Dam-dam flies [ blood-blister ]. ... 

5th. Barometer 7,387 feet up in the hills. ... A number of our fowls had died, and we 
had only one for today's dinner. ... 

7th. Sevoral men ill with fever and swollen legs. ... Barometer tubes broken. 

8th. Very cold. ... The pass we surmounted is the termination of the left branch of the 
Dupha. Waters to the west into the Dihing, to the oast into the Toonghan 

13th. The guides hod to cut their way through the first part of the day's march Loft 
the Nam Shee at its junction with the Nam Long*, a river 30 or 40 yards wide Burltoo 
has fever, attributed to the rice diet, which certainly does not agree with a European Over- 
taken by one of the men who had been left behind on the snowy mountains on 8th': reported 
the death of his companion. ... * 

14th. Reached a Moolook village in the evening, and tho sight of the houses in the plain 
before arrival was pleasing in the extreme. ... People most friendly 

20th. Reached Maunchu, the local Slum capital ; met by the Rajah's son. and treated 
with every respect and kindness. o«min»wu 

Journal signed at Sadiya, 30th June ; 

In the above journal it may be said that too much egotism has been displayed in mention- 
ing our own personal hardslnps and troubles. They have been mentioned merely tha a rue 
ulea of the many difhculhcs ,n be encountered should be fully known, in order to worn any 
European Iron, ever attemptmg the same journey'. The chances are muTSJ^ .Ws 
ever returning alive ; and, even to us who have had much exnerience in I™ ™ir g Au 
kind, the effects of the journey arc not vet known Limit wT ? *™ vol ''ng of the some 
bed with a dangerous fever, I Lieut. Z sct^ey Covered TT °° nfinerI *° ^ 

uh have also suffered more or less. scarcely recovered. All who accompanied 

1 |>r<.l„l,|y ,.„,„.. *l).i[i|ni llum. I.-,,H2D ft., ir» \ 11, » |, I)n .„,. , „.. r „ 
«cr-..mt.,f rl,.-,- IrilM-K. ,.. Hl„n„„( 3S (I 1 .it ', ' . "r 4 < ' : > I to 4 7-L>7. 'for 

r-fu«.r« from lluniu, ,„ mi. ' " '' ^iifli wiik tin* country truvcrscil hy tin* 
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Hodgson arranged to have the results of this remarkable achievement widely 
published and brought to the notice of all who might be interested 1 ; 

10th August 1827. Pay thanks to Mr. Burlton for his kind attention in sending the journal 
which I found very interesting indeed. ... I hope the consequences of the extreme fatigue 
and privation you so cheerfully underwent will have had no bad effect on your health, and 
I congratulate you on the success of your undertaking. ... When you are well and the season 
is suitable, you can do what you think is most needful. ... 

I showed vour journal to Mr. Swinton 2 ; he begged me to make some extracts for Dr. 
Brewster 3 , to which I agreed, and hope it will be not disagreeable to Mr. Burlton and yourself, 
though I hesitated, considering it as a private paper. I insisted that it should not be 
published, but it is as well to let Dr. Brewster know something of the merits of the case, as in 
his journal there was broached some of the.. .assertions. ..that the Ereechoomboo was the 
Irrawady [ 57 ]• 

When you have full leisure, a well-digested official account of your late expedition would 
do you credit, if prepared for the Asiatic Society, and I would have much pleasure in presenting 
it [ 6o n.3 ] ; but if you see any chance of settling the remaining part of the question soon, it 
might perhaps be as well to wait and bring the whole of the subject into one poper. ... 

I wish to have the whole of Assam surveyed geographically, ... but I do not suppose you 
will have time, as if opportunities are favourable your chief object will naturally be the 
Duhong 4 . 

20th August. ... Anything... you can send 1 can insert in the Oriental Quarterly 5 , which 
is read much sooner than the Asiatic Researches. ... I do not think there can be any better 
form. ..than a daily journal of personal adventures like that sent by Mr. Burlton [ qv ], 
with. ..distances marched, and the general directions, and the result of such observations for 
latitude, temperature, altitude, etc., as you made 9 . 

Wilcox's paper appeared in Asiatic Researches 7 , but he was not able to add any 
further information about the Dihang. He begged for more attention to the spell- 
ing of place names, having spent much of his leisure during the rains in 
mastering the language ; 

When I went to the Thethong village I had an interpreter, not then understanding Assamese. 
Of what infinite use has the knowledge of this language been to me I I never could have got 
a proper person to accompany me ; ... the people capable of interpreting are about Mr. 
Scott. ... I much wish to see some of Captain Bedford's spelling altered. ... The river is 
spelled Dihang ( ee ), but. as this sounds harshly, I propose to continue D.W.'s 8 spelling 
Dihong. & which. ..approaches closely to the pronunciation. 

The Dibong...was never yet written Dipuug, nor Dipong, nor ever so called in my presence. 
Capt. Bedford got this from the Domes, who are the lowest. ..class of society 9 . 

He now set to work to complete the survey of the Brahmaputra valley, 
incorporating the work of other officers 10 ; 

28th August. ... My present plan is to survey upwards from Goalpara...to Towang ; 
afterwards to complete the river survey to Suddeeya. There are points, for instance Gowahatty, 
where for the rocks no measurements can be made, but by triangles on the near hills. 

7th September. ... From all that I can learn, the interior survey of Assam will be attended 
with almost insuperable difficulties. I have just got from Lieut. Jones T 34 1 an average 
day of bearings in the grass jungle — 110 in 7| miles — and Dedingfield [ 54, 64 ] informs me that 
in Durang, which is comparatively clear, it is little better 11 . I shall be very happy, however 
to continue in Assam & draw my allowance whilst my health lasts. ... 

I would have tried the Abors on the north bank below the Dihong, though... with out 
hoped of penetrating far. I asked Mr. Scott's opinion today, & he is against it ; he thinks 
that their objections are at present insuperable. ... A grand point of fear with them appears 
to me to be lest we have designs on the Lama oountry, & should hereafter want to march 
through their hills in force 19 . 

Hodgson agreed on the futility of tedious traverses through waste country ; 

'Records wore nonsuited in 1011, Explorations NE. Frontitr ( 6 ). ■George Swinton ( 1780-1864 i ■ 
BCS. 1802-33; Seo. to Govt. 'Sir David Brewster ( 1781-1888); Vioe Chancellor of Edinburgh Uni' 
veraity; Ed. of Journal of Science : FRS. ' to Wiloox, DDn. 220 ( 249 ). 'The Quarterly Orient J Matt' 
Review and Register, pub. Caloutta, 1824-8 ; ed. by Rev. James Bryoe. eight vols. BM. PP 3790 • nrin 9§n 
( 253 ). 20-8-27. ' A, R. XVII, 1832 ( 314 at ; 412-53 ) ; cf. A. J. XIX, 1836. ( 195-201 ) ouotfn. 
Friend of India pub. Serampore. 'DlokWilooxt "DDn. 214, 224 ( 54 ) 31-7-27. Includes bin n-S 
maps. MRI0. 171 ( 13, 48 ) ; 172 ( 38 ) ; 173 ( 38-9 ). » BedingBold's survey of S. boundary otDmZ? 
MRIO. Miso. 6-0-28. "DDn. 214. ' "mag. 
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I leave it to your choice what route next to take. ... I do not see what good can be done 
by exploring the land paths through wastes and jungles, at the almost certain loss of health 
and very certain loss of time. What we want for geographioal and military purposes are 
the courses of the rivers, and the examination of such roads as may be turned to account for 
the march of troops ; ... I suppose.. .2 or 3 of the best routes to Sylhet and Munipoor. ... 

As to the size of your map, ... take it as much east and wast as you can, adding., .from 
information to what you have surveyed, only taking due care to distinguish each from each ; 
and you can insert the whole of your survey and as much of Bedford's as you can ; but to 
make the map thus general it will be necessary to reduce the scale, and 8 miles to an inch may 
do. ... This, accompanied by a memoir of its construction and of tlio country, would be a 
good thing to send to England 1 . 

He stressed the importance of secreoy ; 

28th August. ... You mention Lieut. Jones ; I do not understand why his surveys are not 
communicated to me ; I suppose they will. What is he doing ? J . ... Do not communicate 
any of your maps of anyone except to me ; it is against orders, and very unusual. ... 

28th September. ... I do not want Mr. Jones' eclipses, or anything privately from the 
Quarter Master General's officers ; if I want anything I will apply for it publicly here. I hope 
you keep all your observations to yourself 3 . 

In February 1828 Wilcox was called down to Calcutta to recover his health 
and complete his maps [ 3 ] ; 

Lieut. Wilcox, actuated by laudable motives, is endeavouring to prosecute his duty, but 
as he is evidently in weak health I do not think. ..that his attempting to do so is likely to be 
productive of good, and, as it is not fidviseable that more arrears of indoor work. ..should be 
accumulated, I purpose... to direct Lieut. Wilcox to repair to the Presidency, ... and with the aid 
I can afford him in the way of writers and draftsmen. ..to complete a map of the valley of 
Assam and the contiguous countries 4 . 

What are we to do about the geography of Assam I know not, except Bedingfield should 
be put on it instead of the revenue affairs. ... We ought to have a complete map of the valley, 
and of every stream which flows into it ; also we should have as many hands employed to 
penetrate in every direction 6 . 

On his way down Wilcox made a hasty survey of the Brahmaputra from Goalpara 
to Jamalpur near Mymensingh [16], reaching Calcutta in June. His map of 
Assam, scale 4 miles to an inch, completed during 1828, extended from 20J° to 
30° in latitude, and from 9<>i° to 99° in longitude, shewing the source of the 
Irrawaddy and the eastern branches of the Brahmaputra 6 , and including the work 
of the surveyors in Man i pur and Burma as well as those in Assam. The sources 
of the Mali Hka, the western branch of the Irrawaddy, were shewn at about 28° 
north, which is approximately correct ; the Tsangpo was shewn in dotted lines as 
falling into the DiMng, but its big loop to the north-west round Namcha Barwa 
was unknown before 1912. A reduction by J. B. Tassin' was issued with the 
journal in Asiatic Researches [pi. 7]. 

Jones, Bedingfield, and Burlton, continued on survey under the direction of 
Scott, but in April 1829 Bedingfield and Burlton were both murdered by KMsis 
at NongkVo on the new road that was being constructed to Cherrapunji [ 273 ]. 

Thomas Brodie and Henry Rutherford surveyed the Goalpara-Bhutan frontier 
early in 1830 s . 



Manipur, 1824-30 

The Burmese had overrun Upper Assam and Manipur between 1819 and 1822 
and when they threatened Cachar [ 51, 52 ] the ruler appealed to Calcutta for 
protection. In January 1824 they were repulsed by a small British force, and 
retreated to Manipur". War was declared on 5th March [ 52 ]. 

JIBIO. \<l ( 4S ) j HeporU DLR. M 3u ; BMC. Mine. vol. 13, Routes thro' K.hn*i Hilla MUTO vi 1 n \ 
' DDn. 220 ( 181, 201 ). < from SO,, 21-2-28. DDn. 231 ( 88 ). . DDn. 234 < 77 ) 14^1-28 • MRIO "l7» 
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The Manipuria also obtained promise of British support, and collected in Oaoh&r 
under Gambhir Singh to co-operate with Shuldham's foroe which advanced from 
Sylhet and occupied Banskandi in February 1826. Owing to obstacles of road 
and weather the attempt to reaoh Ava by way of Manipur was abandoned, and 
Shuldham's force broken up. Gambhir Singh was, however, encouraged to oontinue 
with his own irregular troops, "and in less than a month had succeeded in turning 
the enemy out of Manipur" 1 . 

The surveyors posted to Cachar had been Birnie Browne, Pemberton, and sub- 
assistant Maopherson, all from the revenue surveys. Shuldham's foroe, writes 
Pemberton, 

remained in camp for .some time at Banskaudoe, ... on the right of the Soormah or Barak 
River, while attempta were making to clear a road through a dense and almost impervious... 
forest, which stretched from the bases of the mountains, forming a natural boundary. ... 

On 31st [ December ] 1824 I left Banskandee, occompauied by a small guard of Ghumbeer 
Singh's Munyporeana & nine elephants for transport. 

He and Browne oarried survey as far as the Kuki village of Tangum by April, 
and then Pemberton went forward with the Manipuris 2 , whilst Browne and 
Macpherson were transferred to Burma [73]. On 14th June Pemberton reported 
the occupation of Manipur 3 . In September the Surveyor General reported that 

Lients. Brnwne and Pemberton. ..made n survey of about 150 miles of route beyond the 
frontier 1 . ... Lieut. Pemberton lias since surveyed the road to Manipore and partly back, 
about 112 miles 5 , and Lieut. Browne, having come to Calcutta by orders from the Quarter 
Master General of the Army, lias since been detached to Prome. ... Lieut. Pemberton will 
return to the Silhet frontier after the leave on whioh he is now in Calcutta'. 

Pemberton returned to Sylhet in December to rejoin Gambhir Singh at Manipur, 
and explore communications between that country and Assam and Tripura. He 
arrived in time to accompany Gambhir Singh's advance into the Kabaw valley 
in pursuit of the Burmese, and reported from Tamu 7 that he had surveyed the 
route, with observations for latitude, and "a series of barometrical observations 
for ascertaining the altitude of the various ranges" 9 . He then returned to Cachar 
by a new route, and thence to Rangpur, capital of Assam*. 

In February 1827 he reported from Kabaw that he hail reached Manipur on 
7th January by the Kala Naga route ; 

The whole of this route 1 have resurveyed as, my first visit to Munipoor being made dur- 
ing the rains when we were compelled to hasten in by foroed marches, the observations then 
noted were unavoidably defective. ... 

I remained at Munipuor but two days, and again marched to the Kubboo valley where, 
recommencing my survey from the Tumnoo stockade, I have extended it in a south-easterly 
direction to the right bank of the Xingthee River 10 , opposite a Bur man stockaded 
village. ... 

I have made every preparat ion for going from the Ningthee to Umeerapoore 11 , but I regret 
to say that inv progress was there arrested, and permission to advance firmly though respect- 
fully refused until the sanction of the King of Ava should be obtained. Not being more than 
ten days distant from the capital of the Burman empire, I wrote to the Resident 1 * soliciting 
the exertion of his influence in obtaining the necessary sanction. An answer may be expected 
in a month. ... 

I have been compelled, in consequence of this opposition and from want of provisions, 
to return this Tar, and shall tomorrow commence the survey of a route through the Meuing 
hills to Munipoor. ... 

In traversing the numerous ranges of hills which form so characteristic. ..a feature in this- 
mountainous region, I have mode several barometrical measurements, and established the 
latitudes of all places of importance.. .with an excellent reflecting circle, while the chronometer 
you.. .lent mo has enabled me to approximate the longitude with some degree of 
confidence 1 ' [ 3 ] . 

. . „„ '£n™ (ler A ' J 7>«'»<<"' 1 ''. Burma (42); Pemlierton (47) Buuyan (346). 1 DLR. 39- Pemberton 
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( 13 ). Rout* of bhuldh&m'a Div. from Sylhet, ih. S7 ( 21, 23 ). »ib. 36 ( 29-32 I • DDn 201 MM \ 
20-9-26. ' S3 L/8. Fdbks. DLR. 37-39 ; Maps, MRIO. 38 ( 8, 8 ). « DDn 213 ( 91 ) 24-1-M • DlSi' 
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He now had the assistance of George Gordon, of the Manipur Levies, having 
jdwayB, indeed, received "very cordial assistance and friendly aid" from Gambhir 
Siagh 1 . By July he was able to submit 

a map of the whole Territory of Mnnnipoor, the greater port of which. ..has been actuary 
surveyed during the present season. ... 

A v»ry cursory view of the nature of the boundary defined by the course of the Muneepoor 
and Nurinjeerah Rivera clearly shows how desirable it is that they should form the limit of 
the Muneepoor territory in this direction. ... Many years, however, have elapsed since the 
conquest by the Burmahs, and there is every reason to believe that they will strenuously 
oppose any attempt to restore it to its original masters. 

During the late war, a detachment from the troops of Raja Gumbheer Singh crossed the 
hiHs...nnd expelled every Burmah from Kubo as far south as Kumbat, while the Raja after 
■capturing.. .Tummoo marched from thence to Sumjoh and Monfoo. The Munnipoorees have 
ever since continued in possession of the valley. ... 

Should it. be determined to make a final adjustment of the boundary between Munopoor 
and Ava during the ensuing season, ... nothing should he wanting to give the measure its duo 
...importance in the minds of the parties principally interested and, unless some decisive steps 
ate immediately taken, it is highly probable that the Burmahs, who have never renounced 
their claim, will again endeavour to re-establish themselves in Kubo, ... which will, of course, 
be opposed by the Raja of Muneepoor, and must. ..lead to a renewal of.. .bloodshed and 
devastation 9 . 

His work was greatly appreciated at headquarters, and the Surveyor General 
welcomed his map ; 

It will be a valuable addition to our eastern knowledge, and from your frontier we can lay 
our hands on Ava whenever we please, having the weather gage, as the sailors would say, in 
«WT favour. All we would require would be abundance of pioneers to make your hilly paths 
a tittle better, though, as they are, you oould shew a light force very soon in a position to 
make the Golden King run away from his capital 3 . ... 

I will give the Government a copy of your map and papers as soon as they arrive and can 
be copied*. 

During 1828 Pemberton was appointed member of a commission for the settle- 
ment of the Manipur-Burma boundary. After the usual delays waiting for the 
Burma fellow-commissioners, and endless discussions and disappointments, a 
satisfactory line was agreed upon, and the Commissioners received the congratula- 
tions of the Governor General in a letter dated 30th April 1830 5 . 

Pemberton was able to extend his surveys all along the frontier, and when the 
boundary business was concluded he travelled down to Ava, and then across the 
Yomas to Arakan [71 ]. Leaving Manipur on 15th July 1830, he passed Tamu on 
21st and reached Ava on 13th August and after a month there he went down the 
Irrawaddy to Minbu, and reached Arakan on 1st October 6 . He then reported to 
the Governor General at Allahabad 7 . 

1 DDn. 213 ( 323 ), 3-5-27. ' ib. ( 330 ), 8-7-27 A HMS. 871 ( 870 ). Kabaw valley peacefully restor- 
ed to Burma in 1834. 'The road from Manipur to Mandalay in 1944 was not bo uasy as all that. * DDn. 
220 ( 278 ), 22-9-27. 5 HMS. 672 ( 181 ). 'Maps, Manipur to Amarapura, MBIO. Mine. 8-0-25. Eastern 
Frontier, 12 sheet*, 18 m. to inoh ; 10 Cat. ( 171 ). ' Journal HMS. 877 ( 323 ), 0-11-30. 
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BURMA 

Chittagcmg-Arakan Frontier, 1823-4 — Arakan Campaign; 1824-6 — Irrawaddy 
River, 1824-6 — Martaban <b Tenasserim, 1826-8 — Maps da General Surveys, 
1824-8. 

IN September 1823 Burmese from Arakan attacked the British post on the island 
of Shahpuri at the mouth of the Naf River, killed four sepoys, and then with- 
drew. Two companies of infantry were promptly sent down to ocoupy Shah- 
puri 1 , and the magistrate of Chittagong was ordered to meet Burmese deputies with 
John Cheape as surveyor [ 52 ], and demarcate the frontier. 

You alioulrl proceed in person during tho present cold season and.. .endeavour to. ..define 
tlie whole extent of the disputed frontier, assuming tho Moruaseo River om the boundary 
acknowledged by the Burmese themselves in 1794. ... 

The final adjustment of the boundary line should be settled in communication with the 
Burmese. With this view tho King of Ava will be requested to direct his local authorities... 
to depute someone on their part to attend. ... It is not intended, however, that the survey 
...should be suspended on account of the non-attendance of a Burmese officer, after allowing 
a reasonable time for his joining you. ... 

It is understood from Captain Cheapo that it will not be difficult to fix a sufficiently dis- 
tinct boundary, ... taking certain rivers as the general line of demarcation, and where these 
mav bo wanting by digging trenches or erecting pillars as landmarks. This is the more requi- 
site as most of the recent disputes with the Burmese have originated in that quarter to the 
south-east of Ramoo.. .which is v isited by our elephant hunters'. 

Cheape wrote from the Naf, asking for 
boats, which are not procurable here, and will bo absolutely necessary to an accurate survey, 
as well of this river as of those running into it, their banks being covered with impenetrable 
junglo. ... On those rivers being surveyed. ..1 purpose going inland. ..defining the boundary 
as nearly as possible : but. ..I must beg. ..for the requisite guard being furnished, ... as well as 
for elephants, etc.. for tho carriage of camp equipage and supplies through so difficult a 
country. ... 

Having been over occasionally to the opposite country and received very civilly, uo obs- 
tacles mode to going about, ... 1 have desired them to write to Arakan for a man of rank... 
to accompany ran up the Mooroosay, as far as we can, and thence by land along the 
boundary. ..to Karaoo, where. ..all matters can he settled. They seemed much pleased with this 
arrangement, and I do not apprehend there will be any difficulty. ... Their claim to Shapooree 
...has been referred to Ava ; it must, however, bo a mere point of honour with them, as they 
ridicule the idea of two great states going to war for the possession of such » place 3 . 

In spite, however, of their apparent friendliness, and obviously under instructions 
from Ava, when the Chittagong magistrate joined Cheape in January 1824 the 
Burmese demanded the unconditional surrender of Shahpuri and withdrew when 
this was refused. Shortly after, they seized the officer commanding the pilot 
vessel, and this, coinciding with the threat towards Cachar [ 52, 64 ], brought a 
declaration of war on 5th March*. 

Cheape's map covered the coast north and south of Cox's Bazar, and extended 
east to the Mayu River. It showed all the tributaries of the lower Naf, distinguish- 
ing those inserted from actual survey 6 . A rough 12-mile sketch of Chittagong 
and Arakan, compiled in the Surveyor General's office before Cheape's survey, 
is the earliest map known to have been lithographed at Calcutta [ 298-9 ] 9 . 

1 Thornton, V ( l> ) ; Alexander ( ohronologioal tablx ). a llamu, 84 C/3 ; DDn. 193 ( 24 ), S-10-23 • 
BSC. 7-11-23. *UDn. 204 ( 18 ) & 213 ( 11-2 ), 22-12-23. • Pngson ( 122). »MRIO. 176 ( 18)' 
•dotal 13-10-23 : HMS. 078 & MRIO. Misc. 9-0-20. 
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Abakan Campaign, 1824-u 

The first military action on the Arakan front, after the declaration of war, was 
taken by the Burmese. Soldiers from a force assembled in Arakan crossed the 
N&f early in May 1824, and practically annihilated the British detachment at 
Ramu. Owing to the monsoon, it was not until September that orders wore given 
in Bengal for the assembly of an army at Chittagong under the command of Brigadier 
General Morrison 1 . Surveys were entrusted to a small temporary corps of pioneers, 
officered partly from the revenue surveys of the Upper Provinces. They were 
formed into three companies under the command of Major Schalch, and employed 
on roads and bridges as well as survey 8 . 

The advance did not commence until January 1825, and Teknaf was reached 
on 1st February. The force was supported from the sea by the two surveying 
vessels Research and Investigator, each fitted with ten guns. Sailing in the Research 
Commodore Hayes led a small armed flotilla up the Kaladan River 4 to reconnoitre. 
On the 23rd February they came abreast the stockades at Chamballa, and a sharp 
engagement took place which resulted in the withdrawal of the flotilla. Amongst 
other casualties Schalch died two days later from a bullet wound 6 [ 182 ]. 

Wroughton was now left in charge of the survey, and had as assistants Crom- 
melin and Thomson of the Engineers, and Nelson, Dumbleton, and Schencks of the 
revenue surveys. Amongst the many routes surveyed was one by Wroughton and 
Thomson between 21st and 23rd March. They landed south of Moungdaw, crossed 
the central ridge of the Mayu peninsula, followed a track parallel to the right 
bank of the Mayu River to the south, and then worked their way back over the 
hills to the sea". 

Crommelin and Wroughton surveyed the route of the main force from Moung- 
daw 7 , whioh crossed the Mayu River on 20th March, and on 31st after a sharp fight 
occupied Myohaung 8 , at that time capital of Arakan [ 12 ]. Wroughton made a 
detailed sketch of the city defences on the six-inch scale 9 , and Drummond, of the 
Quartermaster General's department, sketched the route to the east by which the 
Burmese retreated. Surveys were much interrupted by sickness and other duties, 
and by the rapidity of the marches [ 3 ]. Wroughton had to take sick leave to 
Bengal, and reports later that 

the progress of the south-eastern division, ami the various obstacles—occasioned by tho 
myriad of aide streams and rivers of great magnitude, rendered it utterly impossible for any 
steady proceedings. ..by the surveyors ; ... ignorance of the country. ..obliged Brigadier Morrison 
to make constant use of the surveyors in reconnoitring, ... the officers of the Quarter Master 
General's department being completely occupied on other mattors. ...All papers, among which 
were several fiold books of the survey, ... were transmitted to the Government by the late 
General Morrison. ... 

Fair protractions were sent to Government of all such routes followed by the division, 
and in some instances.. .diverging from the general course. ... The extraordinary marches on 
many occasions.. .rendered it quite out of the question for one surveyor.. .to make up the routo. 
and.. .Crommelin and self regularly divided the survey of each march, either he or self proceed- 
ing J of the way, and there leaving a flag from whence either party closed, and the other 
brought up the survey to it from ground quitted in the morning. ... On arriving at Arracan, 
these document* were left with Crommelin, who made out as good a plan as could be drafted 
from the.. .joint operations ; this plan was sent into your office, and is as good. ..as could 
be drafted 10 . Crommelin agreed to this division of the work. ... 

What with the detachment being sent under the poor Major [Schalch], and then in the 
General's hand, and from thence turned over to the Quarter Master General, and finally made 
over to the Surveyor General, it was quite out of the question to proceed upon any clear 
instructions, and thus we were left to the mercy of General Morrison who. ..employed his 
surveyors in reconnoitring.. .when we had completed the survoy of the route 11 . 

1 nhuul 2A.OO0 atrong ; Jcwepu Wanton Mbrruan, HM. 44th llogt. ; d. 15-2-28. " BSC. 10-9-24 - HMS 
004 ( 137 ). * 12m. above mouth of N&f B. 1 On a oreek E. of Kaladan It., c 15 m. S. of Mviihauni ' « Low 
( 437 ). • MHIO. 188 ( 72 ). ' ib. ( 45, 51-2 ), etc. » 84 H/2, 40 m. NE. of Akyab ; sot) 7mp Qaz 
XVIII ( 1B0-1 ). «MBIO. 157 ( 1-3 ), beautifully drawn, 11-4-26. ">ib. 155 ( 17-9 ) • 4 n, to inch '■ 
with 8 m. reduction. 11 to SG„ DDn. 225 ( 111-0 ) and 215 ( 48 ), 29-4-27. 
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This report oame long after the dispersal of the surveyors, and, at the time, th« 
Surveyor General only knew that 

three officers, Lieuts. Wroughton, Thomson, and Crommelin, stand appointed them, ... the first 
being on leave to Benares since 1st of June. ... Lieut. Crommelin has been employed during 
the rainy season. ..in constructing a map of the country from Mungdoo 1 , but I have gained no 
information of any survey except that of a part of the new road from Chittagong to Cox's 
Bazar. ... Both the Engineer officers advert to other duties which require their occasional 
attention, and which they deolare to be paramount to their survey duties. ... 

On the expiration of Lieut. Wroughton's leave on the 10th proximo, there will be three 
independent surveyors with the Arrakan Force. ... It appears to me, therefore, ... that Lieut. 
Wrouihton. with the aid of his sub-assistants 2 , will be found as equal to the duties of that 
division as either of the officers similarly attached to the Ava and Assam forces 3 . 

On the strength of this recommendation, Thomson and Crommelin were relieved 
of survey duties, though somewhat prematurely, for Wroughton never rejoined. 
The army became impatient for maps, and the new commander, Brigadier General 
Richards [ 52 ], wrote that, 

since Lieutenants Thomson and Crommelin have been taken away from the survey depart- 
ment, there has been no one left here to carry on those duties, as all the officers of the Quarter 
Master General's department have beeu obliged to quit Arrakan on sick certificate ; I have 
therefore reappointed Lieut. Crommelin. ..as it is absolutely necessary that the islands at 
the mouth of the river ( especially Akhyab ), as likewise its right bank up as far as Piekeon, 
and then its left down to Arrakain, should be forthwith surveyed. ... 

I have no map whatsoever. ..of this part of the country, from survey or information, to be 
depended upon. The one that was furnished by Capt. Dmmmond, Qr. Mr. Genl., was given 
to Brigadier Genl. Morrison, C.B., who took it with him to Calcutta 4 . 
Reference was made to Morrison, who said that all the route surveys had been 
handed over to the Commander-in-Chief, and that the two general maps compiled 
by Drummond and Crommelin had been given to the Quartermaster General*. 

On reversion from survey duties Crommelin had returned all instruments to the 
Surveyor General's office, and on being re-appointed to survey the islands at the 
mouth of the Arakan river, he 

proceeded about the beginning of November in the Dragon schooner* with Lieut. Thomson 
for that purpose. I was thus employed till the beginning of December 1825. At this time 
the Dragon drove on shore in a gale, and was rendered unserviceable for some days. On the 
arrival of Commodore Hayes [ 68, 70 n.5 ] about 22nd December, she was made over to. ..the 
Bub-commissioner. Owing to this deprivation, and the departure of Brigadier Richards, 
together with the death of the next officer who came into command. ..and the consequent 
confusion of all business, ... I did little besides drawing until the arrival of Brigadier 
Innes'. ... 

I have just received orders to hold myself in readiness to proceed across the Yamatong 
mountains for the purpose of reconnoitring the Aeng Pass [ 71 ]. ... For this interesting dutv 
I have scarcely a pocket compass, nothing wherewith to determine the height of the mountains, 
or even a sextant. The absence of a perambulator will not be of any moment, as the use of it 
must be totally impracticable over suoh steep and rooky ground 8 . 

In another letter he writes ; 

Brigadier Maolnnes having arrived, and intimated his intention of taking me to Sandoway, 
Ramree 9 , Cheduba, Amherst Island, &c, for the purpose of making military sketches of the 
ground chosen for cantonments, ... I am totally deficient with regard to instruments, men, 
paper, perambulators, dice. 10 

In spite of this handicap he was able to produce a "sketoh of the oreek navigation 
from Sandoway to Toungoo and Ramri Roads, traversed by Brigadier Maclnnes 11 
in his inspection tour on the Arracan frontier". 

Maolnnes at the same time appointed Frederick Birch to extend this survey ; 

The tour in which I was engaged. ..through the inland navigation of these provinces im- 
pressed me with the importance of having t he intricacies of that navigat ion accurately surveyed, 
and. ..defining the oreek routes from at least one station to another, Lieut. Birch being... 

1 Maungdaw, 84 D/5. 1 Sohenoks & Dumbleton [ 68 ]. * DDn. 204 ( 199 ), 20-9-25 ' DDn. 21S 
(27), 22-11-25. 'DDn. 201 ( 187 ), 7-12-25. « ooradd. till Aogust 1825 by Honrtio Nelson r MI 1 
•John Maolnnes ( 177-1859 ) ; Ben. Inf. ; Hodaon, III ( 148 ). • DDn. 213 ( 101 ), Sandoway 1-3-26! 
•Sketoh of Ramree, MBIO. 167 ( 59 ). " DDn. 213 ( 99 ), Akyab, 3-2-26. » HRIO. 176 ( 4 ), Mareh 1828. 
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qualified for this duty, and about to return to Bengal with the only set of instruments 
nearer than Calcutta, determined me on availing myself of his services immediately 1 . 

It was not only instruments that were lacking, for, writes Biroh, 

to carry on a survey in a country so intersected. ..with large extensive rivers ( in some places 
almost seas themselves ), with any satisfaction to the surveyor, ... a boat, sea-worthy in every 
respect, and with a sufficient crew, is an absolute requisite, and to procure & to keep up such 
a one my allowance would be totally inadequate ; putting out of the question the necessary 
establishment of classies, & who could only be induced to remain in that climate by the lure 
of increased wages. 

The greatest difficulty has all along existed in procuring a very few coolies, at the enormous 
expense of 8 rupees each man per mensem, ... and at present neither coolies or boats are to be 
hired or brought for any sum. Lt. Cronimelin and myself have hitherto had the advantage 
of the Commissioner's pinnace, but that is now required for other purposes, and without 
boats or other establishmeut of any kind I am at a loss how to employ myself. ... 

If there is any survey required in another part of India, where the greatest attention to the 
duties, ... and the exertion of what qualifications I possess, may be of use, ... you will so 
far oblige me by bringing me to the notice of Government ; otherwise. ..[ I ] would prefer 
rejoining my corps*. 

In his formal resignation Birch pleaded that his "constitution is incapable of 
combating the climate of this country 3 ", and troops who fought the Japanese in 
the campaigns of 1942-4 will appreciate the verdict of 1826 ; 

Arracan has proved the valley of death and, after almost destroying General Morrison's 
army, is found to be too unhealthy even for those regiments stationed on the islands and sea- 
coast 1 . 

Marine surveys of the coasts, creeks, rivers, and harbours of Arakan were 
carried on continuously from 1824 till after 1830 by officers of the Company's 
marine service and His Majesty's navy, amongst whom were Henry Hardy, John 
Crawford, Armstrong, Bowman, Criddle, Montriou, mostly under the orders of 
Commodore John Hayes 8 [ 17 ]. 



Irrawaddv River, 1824— ti 



The maiu British army under Sir Archibald Campbell 6 occupied Rangoon in 
May 1824, and having beaten off strong attacks there during December started 
to advance up the Irrawaddy in February 1825. Prome was occupied at the end 
of April and Pegu in September. After an advance of about forty miles above 
Prome, the army settled down there for the rains of 1825, and did not resume the 
advance till December when, after the defeat of a large Burmese force, a move was 
made towards Ava, and negotiations opened. As the Burmese court still remained 
obdurate, a further advance was made to Yandabo 7 , where a treaty was signed 
on 24th February 1826, under which the Burmese renounced all claim to Assam, 
Cachax, and Manipur, and ceded Arakan, Martaban 8 , and Tenasserim [ 1 ]. 

The only knowledge of the geography of Burma was from early marine sketches, 
and the maps and reports made by Wood and Buchanan in 1795 [I, 84-5 ]. It 
was uncertain whether it would be easier to reach Ava by way of Manipur, Arakan, 
or Rangoon". 

Thomas Trant, of H.M. 95th Foot, who was the most useful surveyor on the 
Q.M.G.'s staff, records that on the march to Prome, 

as the country was quite unknown to us, and. ..we could not rely upon the assertions of our 
guides, an officer of the Q.M.G.'s department was daily sent with an escort of cavalry in advance 
of the army, and directed to select a position for the ensuing dBy's encampment. ... 

1 "Survey of the creek route betwo?n Akyab, Talack and Aing" by Crummelin & Biroh, April 1826, 
8E. from Akyab ; MHIO. 174 ( 20 I ). •- T)Dn. 213 ( 113 ), Akyab, H-5-28. >DDn.2U(34) 14-6-26. 
'Trant(308). ' MRIO. 100 ( 7-10 ), 101 ( 27-9 ) ; 102 ( 31 ) ; 106 ( 37 ) ; 174 ( 28); 175 ( 8-13 ); Hayes 
(1787-1831), IN., Master Attdt. Calcutta 1809 ; commodore, Java eipn., 1811 ; d. 3-7-31 at Cocoa I 
• ( 1700-1843 ) ; of KM. 38th Foot, DSB. '84 0/8, 12 m. above Myingyan. 'Martaban district was 
renamed Amhant, after the Gfi„ but the town cm right bank Sulween remained Burmeao f it 1 * Oleic. 
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About this time a very singular personage arrived at Rangoon, who it wan hoped would 
prove of the utmost use to the army. This was a man named Gibson, born at Madras, and 
son of an Englishman and a native woman. He had passed almost nil his life in Avu, and had 
been frequently employed by the Burman monarch in situations of trust. ... From him an 
extensive map he had compiled of the Burman Empire was prooured ; and although extremely 
incorrect, yet. us it gave a grout deal of general information and was with the exception of 
Wood's map the only document of the kind we possessed, it proved of much service 1 . 

The map here accredited to Gibaon had been compiled at Penang with his 
assistance by Henry Burney, and copies lithographed at Calcutta [ 79-80 ] a . Un- 
fortunately Gibson died of cholera on the march up to Prome : 

He had made himself very useful, and his loss was difficult to be replaced, as we had no 
one with us equally well versed in the duplicity and insincerity of the government we were 
opposed to 3 . 

In his book describing the campaign Trant includes several of his own maps ; 

Mop of the Burman Kmpire, corrected from the latest information : ...scale one inch to 
„ ,i eS rec — Plan of the Fort of Denobiu, surrendered to the British Army on 2nd April 4 — Plan 
..f the route of a detachment of the British army from Paknugyeh in Avu ti> Aeng in Arra- 
can, during the month of March 1826. Scale 4 miles to an inch 5 . 

This detachment whose route over the Arakan Yoma was surveyed by Trant com- 
prized the 18th Madras Infantry, 50 pioneers, 36 elephants, and 100 pack bullocks. 
Pemberton followed the same route in 1 830 [ 66 ] 8 , and made a series of barometric ob- 
servations, which, he writes, "will prove a useful addition to Lieut. Trant's sketch "\ 

Other military sketches include Rangoon and Syriam* by Trant, and surveys 
round Promc countersigned by James Jackson [ 12 ] 9 , who as Deputy Quarter- 
master General to the force could spare little time for actual survey himself, but 
gave every encouragement to others. It was at his request that in June 1825 an 
experienced surveyor was sent to Burma in the person of Peter Grant [ 20-2, 152 ] 
who had just returned from sick leave at the Cape, where he had been studying 
astronomy with the astronomer-royal f 183 j. Well provided with high class instru- 
ments [21.5 ] he sailed from Calcutta on 28th June, to be welcomed at Rangoon 
with a friendly letter from Jackson ; 

T shall arrange everything for your accomodation up the river, but our Chief has no soul 
for science, and even hates the very word, because it takes him beyond the powera of his very 
comprehensive mind. I have hud nothing but opposition to every thing I wished to do in 
this respect since we arrived here, i.e. in the Burman dominions 10 . 

Grant had but little support from the Quartermaster General at Calcutta, and 
was glad to be transferred to the control of the Surveyor General with the other 
revenue surveyors [ 333 ]. 

Pressing reference having been made from the n.Q.M.o. to the forces in Ava for an officer 
to make astronomical observations, it occurred to the Q.M.G....to select me for this duty. I 
cheerfully assented. ..under an assurance that all my wishes should be complied with, and 
every ex pence defrayed. ... With these assurances I left the Presidency at only » days notice, 
expecting shortly to be supplied with an assistant and to have all the aid of the office 
establishment of D.Q.M.G. ; but neither arrangement emanated from that department, and 
I was left singly to wade through the labour. 

Though I received no instructions from the q.m.g., being left apparently to act at discre- 
tion, I was so fully acquainted with Colonel Blacker's views that these alone were sufficient 
to guide my survey. ... I therefore immediately on my arrival at Rangoon ( 15th July ) 
addressed... the Brigadier for a spot on which to erect an observatory, and on the 24th it woa 
built, and the transit instrument and large astronomical circle put up [ 213, 216 ]. 

Besides astronomical instruments he took barometers, and kept careful record of 
their readings 11 . In Ootober, after having fixed the position of Rangoon to hi* 
satisfaction [ 183-4 L he moved up the river and reported to headquarters beyond 
Magwe, where he found 
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the latitude of the great Pagoda is 20° 10' 45" 1 . The river opposite Yennangyoung 8 branches 
off into innumerable islands, extending as far as the eye can reach to the westward. The Arra- 
kan mountains do not appear in one continuous ohain, but in conglomerated masses. I should 
think their greatest height does not exceed 3,500 feet 5 -. I regret that I could not prooeed higher 
up the river : a base of 12 miles would have enabled me to determine the position of evory 
mass and remarkable peak. 

I had carried the survey of the Irrawaddy as far as Yennangyaung when I met the com- 
mander of the force on his return to Prome. 

Returning to Prome, he was given the assistance of Thomas Blackwell, whom 
he employed "in the construction of a general map 4 " which shows the Irrawaddy 
in detail between Prome and Yenangyaung, with hills on either bank, and routes 
from Prome and Meady across country to Toungoo. He pressed the importance of a 
general survey, but the necessary esoorts and transport could not be provided ; 

How it happened the Pegu River was not surveyed as high ns boats could go is a circums- 
tance not easily accounted for. Though boats and brigs were constantly going up to Pegu, 
nay, troops were there 8 months, its position is still deemed uncertain. It is proper to add, 
however, that part of the river was surveyed by Lieut. Trunt 5 . 

During the whole campaign, no astronomical observations were made at Pegu. It 
is said to be only 60 miles from Rangoon by the perambulator, in wliioh case its latitude 
would be obout 17° 30'. ... Wood made it 17' IS' 34"°. 

He reported to the Surveyor General in November ; 

The only survey hitherto made in this country ia...of the route of the army. ... Lieut. 
Trant lias laid in the details of the river, having assumed the distances in Wood's map as 
the basis of his survey, which however is erroneous by about 7'. The only astronomical data 
...are a few observations for the latitude made by Captain Jackson as often as leisure from 
other duties would permit. Captain Steel [ II, 321 ] is the only officer in the whole army who 
can make astronomical observations, but the more immediate duties of that department 
( q.m.g.'s ] must necessarily preclude particular attention to such an object, and in a country 
like this, so much broken and of an undulating surface, perambulator distances are not to 
be depended upon. ... 

I am in daily expectation of seeing the assistant whom you have sent with Lieutenant 
Browne, when I shall be able to form some plan for proceeding into the interior'. 

In August 1825 Birnie Browne, now available from the Cachar front [65, 151] 
was sent to Burma. He took two assistants, Macan and Macpherson [ 333 ], and 
reported from Prome on 1 1th December ; 

The General has been pleased to place mo at the disposal of Captain Grant. ... I made 
a sketch of the river from Rangoon to Prome. ... I merely used a pocket compass, and 
estimated the distances by my watch. I had a few observations for latitude which I have 
marked, and which agree pretty well with the sketch 8 . 
He and Macan later carried the survey up the river to Pagan 9 . 

Grant spent several weeks at Prome over his astronomioal observations ; 

After I shall liave completed my observations for the longitude I shall... consider. ..extend- 
ing my observations, both trigonometrieaUy and astronomically, to the eastward and west- 
wards. ... The chief obstacles are want of carriage, ... interpreters, and guides ; ... these must 
be obtained from the. ..country, and the facility of obtaining them [ depends on ] the success- 
ful progress of the ormy, and the total expulsion of the enemy from the tracts and routes to 
be surveyed. 

Granting, however, that this object was fully obtained, still it would be hazardous.. .for 
surveyors to travel in a savage country, and among a barbarous, not to say ferocious, popula- 
tion, without an adequate escort. ... Esoorts have been promised, but once the army is at a 
distance I shall not be able to press the subject personally. The General has also offered to 
authorize the hire of Burmese carriers, interpreters, and guides, if procurable, and the requisite 
boats for the Burvey of the river 10 . 

8th December. ... Sir A. Campbell left this with the anny on the 1st instant, and will 
probably reach Meady on the 16th. Since his departure Lieut. Browne has arrived, ... too 
late to join the army, and even if he had come sooner he must have delayed in order to obtain 
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carriage. Moreover, ... there are so many surveyors in the department of the Quarter Master 
General that hi9 services with the army would have been superfluous. ... 

The arrangement, therefore, by which Lieut. Browne is placed at my disposal leaves him 
entirely to act at his own discretion. As soon as the oommandant of the garrison. ..shall 
oonsider it safe to grant an escort, I shall recommend him to take the route to Tongoo, and 
thence to Pagahm Mew or Ava, »s he may judge proper 1 . 

Grant left Prome during February and proceeded up the river ; 

Meadv. 28th February. ... I am thus far on my way in progress to Pegahm Mew, and 
thence to Ummerapoora. Sir A. Campbell was to have left Pagahm Mew on the 16th, and it 
would have been of no advantage to me to have left Prome sooner, as my operations must be 
in rear of the advance. Anticipating the conclusion of the war before the army reaches 
Ummerapoora, I trust nevertheless to be able to reach Pegahm Mew before the army retro- 
grades. The opinion is that Ummerapoora is placed too much to the eastward. ... 

Should peace take place, I shall arrange with Sir A. Campbell about returning to Rangoon, 
thence proceeding to Poguo, Mergui, Bassein, and Calcutta, us I should not wish to remain 
in this country after the position of these places shall have been determined 3 . 

He surveyed up to Anmrapura [65 n.n] and then returned to Prome. He 
had at one time hoped to survey across the Yomus to Ramree on the Arakan 
coast, but his health was not fit for so difficult a journey, and he left it to Browne. 
Accompanied by Macan, John Brady of the Artillery 3 , and an escort of 20 Madras 
sepoys, Browne left Prome on 19th March and dropped down the river 8 miles to 
Padaungmyo. Starting out from there on 23rd, he reached Taungup in the Sando- 
way district on 1st April 4 . He reported later that 

this dangerous and hitherto unexplored tract. ..can never be available for the march of an army, 
and would only answer the purpose of a dawk communication, as which it [ would be ] of 
great public utility.. .being only 6 days journey. ... We went thro' a country covered with 
bamboo jungle ; found the first ascent in tho great range of the hills of Youma practicable 
only by single men on account of the narrowness of the pathway 5 . 

He speaks highly of help received from the "Mug chief and his followers", whom 
he rewarded 

by. ..such articles as their cupidity held in most esteem, viz., my fowling piece, a pair of 
pistols, anil two swords, whioh I trust will meet the approbation of the Goverment. 

The privations under which we laboured from want of food & water at various periods 
when wo could procure none, except by descending to tho vnllies, and procuring it ourselves 
by digging for the latter, was such us cannot be described. I beg to subjoin a list of the miss- 
ing during our journey, but I yet cling to the hope that some of the stragglers may have 
reached Prome in safety. ... 

Lieutenent Brady, who volunteered to accompany our party, wad attacked in the line 
of march with jungle fever, and died the day of his arrival at this Presidency 9 . 

In describing this trip and the similar one by Trant [ 71 ] the Calcutta Gazette 
comments, 20th April 1826 ; 

Whilst these successful excursions promise to lay open the unknown topography of the 
mountain boundary between Arrucan and Ava, arrangements. ..have some time since been 
instituted to obtain accurate surveys of Pegu and the delta of the Iravadi. Captain Grant, 
surveyor in Ava, is actively engaged in this duty, and we learn that considerable progress has 
been made.. .of the first importance to the geography of this part of India'. 

Grant's final map shewed the Irrawaddy River from Yenangyaung to the sea, and 
the Rangoon River, on the scale of 4 miles to an inch 8 . His most valuable work was 
his series of careful astronomical observations for latitude and longitude [ 3, 183-5 ]■ 



Mabtaban & Tenassebim, 1826-8 

Tavoy and Tenasserim were surrendered to the British on 30th October 1824 
after an expeditionary force had captured in turn — Tavoy, 9th September — Mergui, 
6th October — Martaban, 30th Ootober. 
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No reliable surveys of the harbours were available, though Court [ II, 391-2 ; III, 
17 ] and his assistant Criddle had been on survey in the Mergui Archipelago between 
1818 and 1820 1 . The old chart, which has an entry about latitude 10° — "on 16th 
August saw great fishes running out from amongst the islands" of Macartney's 
Bav — was too far south. 

"in 1824 therefore, after the occupation, Robert Moresby surveyed the Tavoy 
River, and in 1876 his survey, published by Horsburgh in 1827, was found "far 
superior to that issued by the Admiralty "*. The Moulmein River was surveyed 
from Amherst to Martaban, with soundings and sailing directions, by Frederick 
Abbott of the Engineers, the second of a distinguished family of five brothers 3 , 
but a chart by "Mr. Adam" was found by Grant to be "very inaccurate ; neither the 
channels nor soundings are correct" 4 [ 184 ]. The Amherst harbour was resurveyed 
later by Bowman and Spiers 5 [ pi. 8 ]. 

During July and August 1826, Laughton and Hutton. "of the Hon'ble Company's 
flotilla", worked their way from Rangoon to Martaban by inland creeks, the 
passage taking 28 days . 

The first land surveys of Tenasserini were made out by .lames Low, Madras 
Infantry, who had complied a map of Siam as early as 1822 [ 80 J. He was attached 
to the mission led by Lt Col. Snow in September 1824 and continued survey after 
its departure 7 till October 1825. His surveys included a "plan of the fortified town 
of Tavai" s and a route 

to the Siamese frontier. ... .Met no Siamese. ... I had the honour to hoist the British Hag on 
the summit of the mountainous ridge along which the line mutually bounding fSiam and 
Tavoy lies, and to salute it with 3 volleys of musquetry from a havildar's party. ... Left an 
account of the visit sealed up in u bottle, 20th February 1825". 

He then surveyed a route northwards through Ye to Martaban 10 , and in May 
1825 surveyed up the Salween beyond "Yoonzalen Kyaung" 11 . He made a large 
scale plan of the "town and stockade of -Martaban", beautifully drawn, and a 
"sketch of the country round Moulmyne" 12 ; the towns of Amherst and Moulmein 
not existing [75 n.2; pi. 8]. From these journeys, and "native charts procured in the 
province " he compiled a "plan of the Burman province of Mautama or Martaban " 13 , 
whilst his "plan of the province of Tavai", a somewhat elementary sketch, was 
lithographed in London by John Walker 14 . 

After the signing of the treaty of Yandabo [ 70 ], 

Mr. Crawfurd, one of the Commissioners for Ava and Pegu, proceeded from Rangoon to 
Martaban in the end of March [ 1826 ] to take possession of the districts of Martaban und Ye, 
ceded to us by the late treaty, as well as. ..founding a new town for the capital. ..[ owing to ] 
the restoration of Martaban itself, which is on the west bank of the river, to the Burmans 
[ 7on.8 ]. ... Captain Hammond 16 , having measured the ground with the perambulator... along 
the smooth sandy beach, drew out a plan of the whole ground 16 . ... 

They explored the river up to Moulmein and Martaban and took soundings ; 
'until our visit the existence of a tolerable harbour had not been suspected". 
On 6th April the new capital was named Amherst, after the Governor General 17 . 

Grant had now no justification for continuing survey in Ava and Pegu ; 

The war having terminated, there still remained a few weeks available for astronomical 
observations. Several objects presented themselves ; — 1st. A Burvey of the Irrawadv to its 

junction with the ocean — 2nd. The determination of the longitude and latitude of Pegu 

3rd. A voyage to Martaban to determine its geographical position. 

The first, though recommended by tho naval Commander-in-Chief, I had not the means 
of executing, nor was it in the exact line of my duty. ... Boats could not be spared and, had 
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I gone on the Irrawady. the season for astronomioal observations must have paasad away 
before I could reach Martaban. I pressed the Commander of the Forces for boats to convey 
me to Pegu, but he stated he hud none to give, though he seemed anxious I should go [ 73 ]• 
The Commander of the Foroee soon after embarking for Calcutta, I was left at liberty to 
prosecute mv own plans. ... 

At the advice of the Civil Commissioner 1 , 1 decided to proceed along the coast to the mouth 
of the Sittang River, in order to ascertain the practicability of its channel to proceed up to 
the town of Sittang. ... Eventually a brig and rowing boat were obtained. ... It was 
not till the 13th April 1826 that I was enabled to leave Rangoon. 

I wished to penetrate into the Sittang River by keeping as near the Pegu shore as possible, 
but. after ascending as high as latitude 16° 42' ( determined by meridian altitudes of the sun ) 
and longitude 90° 45', this was found to be impracticable, as nothing was to be seen but ex- 
tensive shoals and breakers. Edging along the eastern shoals which obstructed our entrance... 
I again descended to 16° 20', and keeping the ahoals on the west I with much difficulty 
reached latitude 17°. ... 

Very strong tidal bore. The master of the brig and myself resolved, as soon as the im- 
petuosity of the tide should somewhat abat<>, to proceed in n row boat as far up the river as 
our soundings would allow. We accordingly proceeded about 20 miles in a N.W. direction, 
where we found ourselves surrounded by shoals and breakers. It is unnecessary to dwell 
on the perils we encountered in quitting the channel. ... On the 21st, full moon, the tide drove 
with such velocity that the row boat parted cable, ... and I exjieeted every moment the brig 
would part from her cable or founder. 

We did not reach Amherst 2 till the 24th of April, having 3S souls on board, and scarcely 
a drop of fresh wuter. 

The survey enables me to submit the following information ; 

1st. In the maps hitherto constructed, the coast extent from Elephant Point in the Ran- 
goon River to the island in the mouth of the Sittang has been laid down too far to the south 
from 10' to 15'. 

2nd. In Horsburgh's maps, ... Pagoda Point at Amherst on the Martaban coast has 
been laid down too far west by about 10', while in one or two constructed more recently, 
probably grounded on chronometers, it is laid down too much to the east. 

3rd. Vessels drawing 6 feet cannot go up by the western channel to the town of Sittang. 

On 16th May, 1826, Grant wrote to the Surveyor General from Amherst ; 

I have completed a survey of the coast between Rangoon and Amherst, in the course of 
which the brig and row boat placed at my disposal had nearly perished with every soul, owing 
to the violence of the current in the entrance of the Sittang River, which drove us among the 
sands, and had the weather been less moderate I must inevitably have perished. The row 
boat parted, and on our arrival here we found her a wreck in the northern channel. ... 

I have corrected the whole of the northern and eastern coast. ... I have also made a 
survey of the Salween River as far as latitude 17° 13', being unable to proceed higher up by 
reason of the monsoon. ... I returned to this place on the 12th instant, and now avail [ myself 
of ] the first ship to convey me to Rangoon ( the brig being disabled ) 3 . 

Of the trip up the Salween he writes ; 

I proceeded in the brig as far as Trolda, where the tide ceases ; then I proceeded in a canoe 
as far as the rapids, a distance of perhaps 25 miles, having been three days pulling up between 
the two places. I endeavoured to push on against the advice of the people and the chief of 
Trokla, but when I reached the rapids I saw it would be impracticable to pass them without 
the moat imminent risk of swamping the boat among the numerous rocks.. .and, the inter- 
preter having declared the boat would go no further, I judged it prudent to retrace my steps, 
seeing, moreover, that had I been able to pass the rapids, I could have only estimated dis- 
tances, and oould not have reached the bifurcation of the Salween and the Yambiayu Rivera 
in less than three days, and the danger of coming down among the rapids at this season was 
still greater than that of going up. ... 

I carried the survey as far as Miang, about 20 miles from the extreme of our frontier and, 
though for 7 or 8 miles.. .estimating the distance, I am well satisfied the error does not exceed 
2 miles out of the 60 4 . ... 

On reaching Amherst town my first object was to construct a small observatory for the 
transit instrument. Having left the large astronomical cirole at Rangoon, I had no instrument 
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for observing the altitude of terrestial objects, but the mountains.. .were visible above the 
horizon of the harbour, and I observed their angles of elevation with the sextant. Much 
dependence however is not to be placed on these heights ; the distance was too great and the 
accuracy of the angles of altitude uncertain 1 . 

Having fixed the latitude and longitude of Amherst [ 74 ], and the monsoon 
putting ft stop to further survey, Grant returned to Calcutta where he spent the 
rains in arranging his materials. 

In September 1826 Government sanctioned a survey of Martaban province, but 
directed that Grant should confine himself to the interior, leaving the coast to 
the marine survey. He returned to Amherst in January 1827. After observing 
latitude and longitude, he sailed to Moulmein, fixed the latitude, and made another 
boat journey up the Salween. Leaving Moulmein on 28th, he reached Trokla ; 

Since I was here in May 1826, the village has been removed about i a mile to the southward 
in consequence of tigers having entered the village and carried off two or throe persons. 
He then went on up the river to Kokret, within 6 furlongs of Yunzalin creek, 
[ 74 n.11 ], having observed latitude at eight stations ; 

The positions thus determined will. ..enable me next month to complete the triangulution 
of the river, as far at least as our territory extends northward, an object which I should 
have accomplished on the present occasion had not an equally important object been in view, 
I allude to the survey of the Attaran [ pi. 8 ], and the determination of the position of the pass 
of the Three Pagodas, which leads into the Siamese territory, distant about 130 miles. 

The advanced state of the season left me no alternative but of returning forthwith, and 
making.. .preparations for proceeding on so distant a journey 3 . 

As it was impossible to make a good triangulation through the densely wooded 
hills, Grant surveyed up the Ataran by boat ; 

The position of the Three Pagodas. ..forms almost the only tangible limit of our territory 
with Siam. In all former maps this point has been placed much too far to the north- 
east, in consequence of which the area of the province appeared nearly double what it 
really is. ... 

The reaches of the river seldom exceeded 3 furlongs, and the only means I had of laying 
them down was by protracting the bearings and estimated lengths, and then at the end of 
■every seven or eight miles a scale was formed from the distance in latitude and longitude 
■deduced from the astronomical observations each succeeding day. ... 

The features of the country are laid in from the eye. ... The jungle and grass reeds had 
everywhere become so thickly interwoven as to render vain all our endeavours to penetrate 
even a mile on either side, and the dense smoke of the jungle contracted within very narrow 
limits the extent of our prospect [ 32, 113, 184 ]. The general direction of the survey being 
About S.E., the chronometers were advantageously employed, and could be fully depended 
upon for giving accurate intersections with the observed parallels of latitude. 

As.. .the survey would occupy. ..at least 30 days, it was necessary to carry provisions 
sufficient to supply the followers, etc., for that period. Five canoes and 25 boatmen were 
accordingly employed. 

Lieut. Scott of the Madras N.I.' had been deputed in January to survey the overland 
route. His was not professionally a surveyor, but his zeal and persevering spirit deserve the 
highest commendation. His survey unavoidably partakes of the errors incident to a perambu- 
lator measurement, but it may be easily corrected from the data here given. 

Grant was now given the assistance of De Montmorency, who ran a perambu- 
lator traverse along the 40 mile track from the head of the Ataran to the Three 
Pagodas*. Along the river "the jungle was so thiok that it was... impossible to 
ran the perambulator J of a mile, or to measure a base in any direotion, and the 
water in the creek is so shallow at this season. ..up the lesser creeks 6 ". 

They returned to Moulmein on 15th March 1827, and Grant now made a third 
■expedition up the Salween, and carrying triangulation to a distance of 76 miles in a 
direct line, connecting with his previous stations 6 and fixing prominent peaks. He 
returned to Moulmein on 18th April, to take up the survey of the Gyaing river, 
[pi. 8], 
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I hail not proceeded further lliuii the junction of tho Houndroo with tho Gayon, whon 
the monsoon burnt forth with tremendous violence, and no unexpectedly that I had not made 
the .slightest preparation. ... 

The several surveys thus executed embraced a period of 1 1.1 days, of which 7.1 were occupied 
in outdoor duty. Tho survey could not be resumed till the month of November, tho country 
being almost entirely under water, and extremely unhealthy 1 . 

He spent the rains at Moulmein, and suffered so much from malaria that when 
the weather cleared he had to leave all field work to De Montmorency 4 , who started 
on October 1st with the remeasurement of the base at Moulmein, and the deter- 
mination of distance between the Moulmein and Martaban pagodas 3 . He moved 
up the Gyaing river on the 19th, 

estimating tho lengths of tho roaches and I a k inn magnetic hearings, this being tho only way 
this river can bo surveyed, till it ran lie corrected l»y some azimuth intersections hereafter. 

12th November. Arrive at 2nd Kareone village, about one mile inland on the left bank 
of the river, which was hero so very rapid that I had to give up the laruo boats, and proceed 
in ono smull one. TCven with rowers had much difficulty in making way against the rapid 
stream. ... 

13th. Employed in taking bearings, ,Vc., of the reaches. River gets \cry narrow, about 
70 feet broad, very rapid, and the banks high and rocky. (Jo on this day till the river is so 
rapid as to prevent my proceeding any further. From information estini'iti' about another 
1J miles to source 4 . 

He returned to Moulmein on 1 7th November, and on :50th Grant issued his last 
instructions before returning to Calcutta ; 

There are three distinct portions of territory open for perambulatory survey. ... 

1. The country between the Salween and the Gayen rivers extending up to tho foot of 
the hills. This object will be best effected by making several soctions ucross the country. 

2. The country between the Attaran on the east and southern channel and the Wagroo 
creek on the west.. .will comprehend an accurate delimitation of the range of hills' commenc- 
ing at Moulmyne. This object will likewise be best effected by running the perambulator 
up to the foot of the hills wherever practicable. ... 

3. A sketch of Pulo Glocoour with an accurate outline of the ridges of hills and also the 
position of the villages. ... 

You must depend on your personal exertions. A man of active spirit will not bo retarded 
in his course by trifling inconveniences or obstacles 5 . 

On arrival at Calcutta ho reported that De Montmorency and all his party had 
suffered from "severe attacks of fever and ague" during their survey up tho Gyaing 
and that he had despatched a fresh set of lascars from Calcutta 6 . 

De Montmorency was unable to complete all the tasks left him for he was called 
to Upper Burma at the beginning of 1828, and did not return to Moulmein till 
the rains [ 78 ]. Grant took a sea voyage to China but died before reaching 
Singapore. Early in April 1828, therefore, the survey was officially closed ; 

It is doubtless very desirable to have an accurate and scientific survoy of our new posses- 
sions on the Tenosserim coast, but tho object is not one of such indispensible necessity as to 
justify a farther outlay of.. .public money. ..in the present state of our finances. Government 
resolves accordingly that the Martaban survey shall cease from the present date 7 . 

Amongst his numerous maps and sketches 8 Grant left a 
map of tho conquered provinces of Martaban, Ye, Tavoy, and Mergui. Reduced ami corrected 
by Captain P. Grant. The southern parts of Martaban and Ye are taken from Captain 
Low's survey, and Tavoy and Mergui from a map furnished by Mr. Maingy'. Tho Pegu and 
Martaban coasts, also the Salween Rivor, are laid down from Captn. Grant's survey. Scale 
1 inch to 8 miles 10 . 

A survey from the Three Pagodas to Kamburi in Siam was made in April and 
May 1827 by James Leslie of tho 134th Madras Infantry, deputed to carry letters 
to Bankok from Sir Archibald Campbell commanding at Moulmein 11 . 
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In March 1820 Dr. John Crawfurd, who had held many politioal appointment* 
in the far east [ II, 380 n.io ], was appointed Civil Commissioner of Pegu 1 , with head- 
quarters at Rangoon, pending a final settlement with the Court of Ava. Charles 
Alves, of Madras Infantry [ II, 376 ], in civil charge of Bassein, and an experienced 
surveyor, compiled a map of the Irrawaddy Delta*, described as 

a sketch exhibiting the disemboguement of the Irrawaddie, with the various channels of water 
communication between Rangoon, Bassein, and the upper country. Thus has been compiled 
chiefly from information, carefully collected however, and. ..a more correct map of the delta 
than any we have before been possessed of. ... It was only commenced subsequently to a com- 
munication from Mr. Commissioner Crawfurd, requesting I should obtain as much oral 
information. ..as possible. ... 

The only ports which can be safely made from the sen are Rangoon and Negrais. Th» 
other mouths of the Irrawaddie can be approached only with much difficulty and in fine weather, 
and are not navigable for large vessels to any distance 3 . 

Another survey of the delta waterways made during tho occupation was a 
chart shewing the route pursued by boats from Bassein to Rangoon by the rivers ; compiled 
from observations by Robert Moresby, 1st Lieut. Hon'ble Company's cruiser Mercury. 

N.B. A good and well-regulated chronometer used to find the longitudes — The latitude 
by the sun ut noon day — The direction of the river by azimuth compass bearings — and esti- 
mated distonces corroborated by Int. anil long. Scale about 1 inch to 2 miles 4 . 

"The Rangoon River, sand & reach", with chart and sailing directions from 
the sea, was surveyed during 1824 by M. F. Smith, a ship's captain 5 of Chittagong. 

In September 1826 Crawfurd was deputed on a mission to Ava, which resulted 
in the signing of a commercial treaty 6 under which he remained at Ava in the 
capacity of Envoy. He took De Montmorency with him, and put him to survey 
the town & fortification of Ava, as well of its environs, accompanied by a short descriptive 
memoir, ... prepared. ..under circumstunces of much difficulty. ... The delicate circumstances 
under which the mission was rjloced proved an insurmountable obstacle to my availing myself 
more extensively of his useful and able services'. 

Ava lay at the junction of the Myitnge River with the Irrawaddy, 12 miles below 
the present city of Mandalay. The survey was on scale 400 yards to an inoh, and 
covered an area of about five miles to east, west, and south of the city 8 . 

Early in 1828 De Montmorency was deputed from Moulmein [ 77 ] to survey 
the Chindwin River "from its conflux with the Irrawaddy, north to the stockade 
(or kin-tat ) of Nat Kyun Aung Myar' 9 . His journey with a "fleet of boats" 
took 21 days up the river, and his survey helped Pemberton in settling the Manipur 
boundary [ 66 ]. The Surveyor General writes in July ; 

Mr. Montmorency has returned to Moulmeyne. He went from Umrapoora up the Kyan 
Ouan, or Ningthee river ( which falls into the Irrawuddee ) to Gendoh, where Lieut. Pemberton, 
our Munipoor surveyor, met him. This completes a line from tho mouth of the Irrawuddi 
through Munipoor and Syllict to the Burrampooter 10 . 

To meet De Montmorency, Pemberton surveyed through "the Kumbub ( Kubo 
or Kabaw ) valley" claimed both by the Burmese and the Manipuris [ 65-6 J 11 . He 
found some uncertainty as to the correct name of the river ; 

Sir A. Campbell.. .expresses astonishment that in no part of its course is tho name Ningthee 
given to the Kyen-duen up which Lieut. Montmorency proceeded. This river.. .is called 
Ningthee Tooral.or "the bouutiful river ', by the Munypoories, who know it by no other name ; 
by the Shnns or Kubos, the original inhabitants or that valley, the Ningthee is called Num 
tarong, or "water descending", so that, we have no less than four names for the same river — 
By Burmans. called Khyen Hwen, or Kyen-duen, and Thanba wattee — Shans or Kubos, Num 



' there Ijcing a military and a naval commissioner as well. 3 MR10. 174 ( 7 ), Alves also surveyed 
route from Pailoung to Tounnup Pass. 1 DDn. 21B ( 8 ). 14-8-20 ; HMS. 069 ( 175 ). «A1RI0. 174 ( 27 ). 

IM(3S): 174(31 ); Marshall Frero Smith, mariner; m., at Chittagong, 2-11-1795, and left several 
onilrtren ; name »n these ehnrts copied as M. K. Crisp. • dated 23rd Nov. 1826. ' from Crawfurd, 
7-2-27, DDn. 219 (46); HMH. 671(213). 'Map, HMS. 678. and pun. in Crawfurd. • Kindat, 
h»t. 23' 45' N. ; Map, MRIO. 175 ( 22 ), 7-27, Moron 1828 ; 10 Cat. ( 1 20 ) . '» DDn. 231 ( 166 ), 8-7-28 ; 
219 ( 240 ). 18-8-28. "Map, M1UO. 156 (21-4). 
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T^ong— Munypoorees, Ningthee -and the river marked Ningthee in the lil hoRTdpliio map is 
tlie Khyenduen. or Tlinnbawattee, on the custom side of the Ungoehing HillH, and no other 1 . 

In December 1H26 Ciawfurd was relieved at Ava by Henry Burney, and published 
later hie Journal of an Emhasay...to the. Court of Am with a map 

rompiled by Mr. John Walker, of the Admiralty, a gentlemun skilled in every lirnnch of eastern 
geography ; iuuI. as the author had no share in its execution, he may say without vanity that 
it will be found to exhibit the best view of Uurinau geography which has been offered to the 
public. The following is a brief account of the documents from which the map.. .has been 
compilod. 

The river Irrawadi is delineated from the survey of Colonel Thomas Wood, with a few 
corrections by the late Captain Grant. The survey of Colonel Wood, although executed above 
thirty years ago, ... is still, and after several more recent ones, the best extant, a sufficient 
proof of the skill and accuracy with which it was originally executed 2 [ I, 85 ]. 

The country forming the delta of the Irrawady, from Bassein to Rangoon, is taken from a 
sketch by Captain Alves [ 78 ]. The Salween River and the Province of Martaban generally 
are taken from the surveys of Captain Grant [ 75-7 ]. 

Much of the interior of Burman Dominions is from the sketches of Dr. Francis Buchanan 
Hamilton, who like Colonel Wood, accompanied Colonel Symes, ... and actual enquiries have, 
in many coses, confirmed the geographical speculations of these gentlemen [ I, 84-5 ]. 

Arracan is delineated from Colonel Wood's surveys, and the sources of the Brahmapooter 
and Irawadi are laid down from the reports of two enterprising young officers, Lieutenants 
Wilcox and Burlton [ 55-64, pi. 7 ]. Cassey, or Munnipoor, is delineated from the surveyB 
of Lieutenant Pemberton, another enterprising and intelligent officer [ 65-6 ]. 

The coast of Arracan is delineated from the chart of Captain Crawford, a skilful and ex- 
perienced marine surveyor, well-known for his surveys of the China Seas and Straits of Malacca. 

The country of Assam is taken from the surveys of Colonel Wood [ I, 80-2 ] ; and that be- 
tween Arracan and Bengal from those of Lieutenant Fisher [ 50-3 ]. 

The survey of the roads. ..through the district of Thalen, and. ..the pass of the mountains 
into the Arrakan, together with that of the Lain and Pegu Rivers, were executed by Captain 
Trant, a most intelligent and talented officer, who was actively engaged throughout the 
Burmese War. Captain Trant in the same gentleman whose interesting narratives of the 
route from the Irawadi into Arracan after the termination of hostilities, I have referred to 
[71 I s - 

Other maps of Burma and the far east were oompiled at this period. We 
have already referred to one by Henry Burney, that was signed by him, 23rd June 
1824, as Military Secretary to the Governor of Prince of Wales Island [71]. 
It is a large map about four feet by five, soale nearly 24 miles to an inch, covering 
Burma, Tenasserim, and western Siatn*. It bears the following notes ; 

The great river of Ava, Irrawoddy, was taken from Ensign Wood's chart in Syme's 
Embassy with some alteration. The northern portion of that river, the boundaries of Ava 
towards China, & other rivers and places in the Birman dominions were set down after compar- 
ing the personal knowledge of Mr. Gibson [ 71 ] & his numerous followers with the accounts 
published. ... 

In the orthography of the names of places, Mr. Gibson, being acquainted with some little 
Latin, preferred.. .Dr. Gilchrist's excellent system [ I, 249-50 ], writing down the words so that 
they might be pronounced according to the broad accent with which that language is read by 
the Scotch & by foreigners. ... 

This map is part of a large map of the kingdoms of Ava, Siani, & Coohin China, which 
Oaj»t. Henry Burney and Mr. George Gibson compiled. The latter was the first commissioner 
of an embassy from the Emperor of Ava to the King of Coohin China, to which the Govern- 
ment of Prince of Wales Island had liberally assisted him to proceed in 1823, after the vessel 
that was conveying the embassy had been burnt in Penang harbour. ... 

The sea coasts in this map were taken from Mr. Horsburgh's latest charts, and from some 
French charts by D'Apres de Mannevillette [ I, 310 ] A from a manuscript chart of the coasts, 
islands, & rivers, between Junkslon & Negrais by Mr. Gibson himself. 

The country on the east side of the Gulf of Siam was set down aooording to information 
received by Mr. Gibson whilst at Cochin China, particularly from Mans. Diaxd, a travelling 

'DDn. 213 ( 169 ). Muneepoor, 10-8-28. ' BtUl quoted daring oampaiira of 1862-3. 'Crawfurd II 
(xiv, 182-3). «MRI0. 104 (8) [71,11.2]. 
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naturalist from the Parisian museum of natural history, who had visited Cambodia & moat 
parts of Cochin China 1 . 

The great river of Siam was taken from the plans in La Laubere's account of Siani*. & 1st 
vol. of Kampher's History of Japan 3 . The other rivers &. places in Siam were set down from 
the map in Laubere, and from information received & native maps seen by Mr. Gibson whilst 
at Enva or Ava. 

Burney elsewhere records that, 
having persuaded Mr. Gibson and several of his followers to attend at my house for 8 or 9 
hours a day during 20 or 25 days, he und I with the assistance of 2 copying clerks succeeded 
in completing a large map. ... I do not pretend to possess a very accurate knowledge of the 
principles of map making 4 . 

Another map by Burney covered Tenasserim, Siam, the peninsula and straits 
of Malacca, and part of Sumatra, on scale two inches to a degree 6 . 

Several maps were oopied or put together in the Surveyor General's offioe 
between 1824 and 1828 6 , one of Upper Burma scale 16 inches to an inch "exhibiting 
lines of military approach to Umarapoora...from s.w. frontier of Muneepoor and 
from the coast of Arracan", with notes by Hodgson in April 1828 ; 

The tracts in the vicinity of the surveyed lines may be considered as correctly laid down. 
The other parts of the map are constructed from the best information which could be obtained. 
The meridian of Muneepoor...[ from ] satellites of Jupiter by...Pemberton, & compared with 
correspondent sights taken by me in Calcutta. ... Umerapoorn... from Wood. The accompany- 
ing journals of Lts. Pemberton and Trent describe the nature of the country 7 . 

In 1826, after the campaign was over, James Jackson compiled a map of his own, 
which was engraved and published by De La Combe in Calcutta. The general 
ignorance of the country is indicated by his placing the source of the Salween about 
latitude 23 ; , in what are now known as the Northern Shan States 6 . 

A map that may have been known to Burney when he was collaborating with 
Gibson was signed by James Low at Prince of Wales Island in March 1824. It is 
on scale u inches to a degree, very roughly drawn, but full of interesting comments 
and information. Besides a note on orthography and the meaning of the Siamese 
descriptive words, Ix>w thus describes his compilation 9 : 

. This map of Siam, Camboja, A: Laos, compiled from. ..of original native materials & intended 
as no accompaniment to a geographical memoir, ... was compiled in the year 1822, and 
has since been enlarged. The outline...hnn been chiefly taken from IJ'Anville's atlas [I, 210, 
331]. The latitudes and longitudes of the principal places. ..have been mostly laid down 
accord iiiL' to more recent geographers. ... The positions of the following places are thus 
assigned ; Menam [obviously Bankok J, lat. 13°30'N. & lone. 101° IS' E.— Cape Liani 12° 
27' N\ &. L. about 101° 40' E.— Cape Patani, 7° 4' X. 101° 50' E. — but the coasts of the 
Gulf of Siam have never been accurately surveyed. 

Further east still we have a "rough sketch. ..of Ava, Siam, Cochin China", 
stretching from Arakan to Hainan, scale one inch to a degree, prepared in 1824 at 
Singapore by Philip Jackson of artillery, who was employed there as executive 
officer, and also produced a "sketch of the British settlement of Singapore, accord- 
ing to the treaty of the 2nd August 1824" 10 . 

'. in , Partnership with Uu Vauwl, working for Baron C.nvier [272-3 J; risiUid Calcutta about 1818. 
'Htttonad Rtlalum, of Siam, by De La Lnubpre : 2 vols., London, 1603. "by E. Kaempfer. 2 vols.. 

7; ,? 8 ' , ™ fJf- .IS?/ J 2S ^'t 24 - * MBI °- 90 " 4 » •• s 00 - ™py- 18! " "* <^> »0 ( « )• ' «> 

*^,£w>\T£n»V- ib - Mi * f:W) - 26 - •>"-»0<16>- '° <»( 13 ); other map, fton* 
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CHAPTER VI 



CENTRAL INDIAN PLATEAU 

Bundelkhand & Nagpur, 1815-20 — Pindari <fc Maratha Wars, 1816-9 — 
Quartermaster General's Officers, Bengal, 1822-30 — Centred India <St Rajputana, 
1819-30 — Nagpur, 1822-31. 

BEFORE describing the work of the military officers who added to knowledge 
of central India 1 during the war against the pindaris and Marathas, we will 
close the account of JameH Franklin in Bundelkhand, and of William Lloyd 
in Nagpur. 

Franklin had first started in Bundelkhand in 1811, extending and filling up the 
surveys made by Sackville and Morrieson [ II, 48-50 ], and in 1813 had been placed 
under the Political Agent to survey the territories and boundaries of those chiefs 
who accepted British protection [ II, 51-2 ]. He was withdrawn for regimental 
duty during the Nepal War, and after return worked with frequent interruptions till 
March 1820. In 1816 the Assistant Surveyor General reported that his 
survey of the south-west frontier of Bundeleund, commencing at Burghur and terminating 
at the River Churabu), must be now nearly completed. ... Through the whole of the above 
[ which included Punnah, Chatterporc. and Jhansi ]* Lieutenant Franklin has carried on regu- 
lar triangles. There still remain several independencies between the southern points and the 
frontiers of Boglecund, Berar, and Malwa ; most of these can. ..be traced without exciting 
alarm in the neighbouring powers, should Government think it necessary to complete this 
survey 3 . 

By June 1819 Franklin had completed 
the survey of every independent state of Bundeleund situated between Scindiah's boundary 
and the Kane River, comprising in the aggregate the whole of the bowzie of Calpie, the whole 
of the states of Dutteah, Jansi. ... the pergunnah of Mow, and the five mahals of Bandera 
belonging to Scindiah, the isolated pergunnah of Aleepore belonging to Holkar. ... 

All the tracts lying within these limits I have surveyed very minutely, and. ..neither a village, 
nullah, or hill worth noting, nor anything either of military or political use will be found 
wanting. The boundaries of states are delineated with the utmost accuracy, and all the 
disputed cases duly noted 4 . 

I have, moreover, surveyed the boundary line and a considerable portion of British terri- 
tory from...Allalmhnd to Agra. I have also surveyed part of Punnah and of the territory of 
Rajah Buckt Bully. ... This tract.. .includes the...first range of hills from Burgurh to the Sinde 
River where they entirely disappear. I have delineated them very carefully, and marked 
every pass in them for a distance of 350 miles. In like manner I include the. ..Punnah range 
of hills for a distance of 250 miles. These are perhaps in every point of view the most in- 
teresting features in the geography of Bundeleund. They are the seats of the noted diamond 
and iron mines, and abound in objects well deserving the attention of scientific research. 

The only independent states whioh remain unsurveyed by me are a part of Punnah, with 

the intermixed territory of Rajah Bukht Bully — ...all lying east of the Cane River which 

tract may be completed in two or three months. ... 

This. ..gives. ..29 months, ... the period I have actually been employed in surveying a tract 
of 22,000 square miles, during which time I never had the slightest assistance, although the 
tract., .is all independent territory, and the calls for address on my part, in order to get an 
quietly amongst their rude chieftains, are as imperious as.. .for mental and bodily exertion'. 

l Till 1047 the toriu Central India watt officially ttppUnl to the politioal agonoy covering MAIwa, 
Bnndelkhand, ondllnglielkhnnd. In this chapter it Is used in a wider sense. 'Fdoks. M 335 336 i 
MAO. 19-9-16; BMC. 25-10-16. ' Fdhk. 1819, MRIO. M 337. • DDn. 69 ( 11 ), 18-6-19. 
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He closed work in March 1820, and submitted his maps with a 
memoir of a map of Bundelcund, including nil the native states of that province situated 
between Soindiah's boundary * Boghelcund ; constructed from the regular survey of Major 
Saokville and Captain Franklin, and the route surveys of Capts. Baily [ Bayley ], Strettell, 
Anquetil, 4 Franklin, which have been carefully adjusted to the trigonometrical series carried 
through. ..by Captain Franklin [ 200-1 

Though his work was not laid out with such scientific control as the surveys 
of Hodgson, Herbert, and Webb in the Himalaya, it was a great advance on other 
Bengal surveys. Waugh writes that in 1850, except for work based 011 the Great 
Trigonometrical Survey, it was "one of the best and most detailed" maps existing 
[ II, 201 ] 2 . It was incorporated into sheets 69 and 70 of the Atlas of India, 
published in 1827 [ 286 ]. 

Lloyd's surveys through Nagpur were never anything more than route surveys, 
with descriptions of towns and villages [ II, 52-3 ]. He continued surveying and 
collecting harkara routes until 1817, and commanded the Resident's escort till its 
disbandment in 1820. By 1816 he had 

for some years been usefully employed in obtaining correct knowledge of all the great and 
cross roads within the dominions of the Berar rajah, and surveying a part of those leading 
to principal towns situated on his frontier. The sources of the rivers Narbudda, Soano, Wyne 
Gunga, Kaw-haw, and Warda 3 , have been objects of his successful enquiry. 

He has likewise traced the great range of mountains beginning at Amercuntuck [ I, 290 ; 
III, 89], ... the hills south of the Nurbudda, and the course of that river from Mundela to 
Hoosungabad ; and accurate measurements of the roads, with topographical delineations, have 
likewise been attended to. 

Captain Lloyd has nearly completed a map 4 which will answer all military purposes of 
the Nagpur Baja's dominions, a country of which we possess little aoouiate information ; 
he will then, as far as practicable, survey the provinces of Sirgoojah, Bustar, and Chattisghur 6 ; 
the first mentioned is merely tributary to the Rajah of Berar. The roads through Bustar 
from Nagpoor to Chicacole, in the Circars, by the route of Byraghur, Jugdulpore. and Jeypoor 
£ 103-4 ], and from Jugdulpoor to Sumbalpoor, will be surveyed by natives instructed by Captain 
Lloyd, as the jealousy of the native chieftains will prevent his exploring the whole 8 . 



Pindam & Mabatha Wars, 1816-9 

Pinddris were armed freebooters from Malwa 7 , of all races and religions, who 
periodically gathered in mounted bands and swept through the Deccan and Berar, 
looting and destroying, regardless of political boundaries ['1, 17 ]. 

As early as 1812 the supreme government in Bengal had been alarmed at their 
incursions across the south-western borders of the Company's territories [ II, 44 ], 
but the urgent need for financial economy, and the trouble with Nepal, prevented 
any strong measures being taken, though several representations had been made 
to the authorities in London. 

The warding off of these raids was one of the major pre occupations of the 
subsidiary forces serving the Nizam and the Peshwa at Hyderabad and Poona, and 
it was their particular responsibility to watch the northern passes through which 
the pinddris penetrated. For several months during 1815 a large part of the 
Madras Army was assembled in the Deccan to support them. 

Early in 1816 a mob of more than 5,000 swept through the territories of the 
Nizam, and raided Guntur and Masulipatam, committing ferooious atrocities, and 
escaping practically unscathed [ 96, 100, 408-10 ]. Information about this raid at 
length induced the home government to sanction military operations, though these 
had been already put in hand by the Governor General. 

'Memoir, MRIO. M 331, 332; map in 4 sheets, 4 m. to inoh, 83 ( 12-14 ) 86 ( 1-4 ), and reduotious 
83 ( 3-7, 15 ). 'PR. ( 37 ). » Wainganga risen near Sconi, 55 N/12 ; Wamha rises near Multai, 55 K/5. 
• HMO. 71 ( 31, 32 ) ; 78 ( 43 ) ; 188 ( 16 ). "Chhatisgarh oovere distriota of Drug, Maipur, Bilaapur, & 
Bunbalpur, with adjacent feudatory states. • from ASG., BMC. 25-10-16 ( 63 ). ' Plateau covering 
Indore to Saugor [ I, J6 n.ib ] ; Imp Qaz. XVII ( 100-fl ). 
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The co-operation of the Maratha chiefs, Sindhia, the Peshwa, and Nagpur 1 , was 
grudgingly given, and in October 1816 the main body of the Nagpur Subsidiary Force, 
under Colonel Walker, occupied the south bank of the Narbada, but was out-flanked, 
and the pinddrta poured into Bundelkhand and Nagpur, and even reached the Kistna. 

During 1817 the Madras army again took the field under Hislop and, with the 
consent of the Peshwa, the Maratha Deccan was occupied by troops under Munro. 
The Peshwa had, however, grown restive over other matters, and in November 1817 
his troops attacked and destroyed the British residency at Poona [ 125 n.4 ], and a 
general war flared up. Sindhia, alone of the Maratha leaders, held firm to his 
engagements with the British after some hesitation. 

The Bengal army, under the personal leadership of Lord Hastings 2 , in his 
secondary role of Commander-in-Chief, had assembled at Cawnpore in September 
1817. Nagpur was occupied in December after the defeat of Appa Sahib at the 
battles of Sltabaldi and Nagpur 3 , Holkar was defeated at Mehidpur 4 and signed a 
treaty in January 1818 under which the Rajput states were freed from Maratha 
domination. The Peshwa surrendered in June 1818, ceding the whole of his 
territories with the exception of Satara, and being granted a pension. The war 
was finally brought to a close by the fall of Asirgarh 6 in April 1819 [ 1 ]. 

Not only did the successful termination of this war open up a vast area to 
survey and exploration, but a great deal of geographical knowledge was collected 
during its progress [ I, 27, 122 ]. During 1815, several officers of the Hyderabad 
Subsidiary Force 6 had surveyed routes through Berar, and Henry Russell, Resident 
at Hyderabad, constantly urged the importance of detailed survey of the passes along 
the northern borders of the Nizam's territories. He writes to Colonel Doveton', in 
April 1816 ; 

It is indispensable to the success of any measures. ..adopted against the Pindarries to 
acquire much more accurate knowledge. ..of the various passes through the ranges of hills 
which they have to cross in their way from the Nerbudda to the southward. ... 

Besides a sketch of the passes, the officers should. ..make a report stating... — what passes 
are already practicable — which are not so now — and. ..what unfrequented ghauts can be 
rendered entirely impassable — ... what ghauts can be atopped...by small parties of irregular 
infantry — ... and what. ..will require to be defendod by regular troops. ... It will also be very 
desirable to obtain. ..knowledge. ..of the ghauts in the advanced range of hills on the frontier, and 
in the direction of Boorhanpore. ... Permission might perhaps be obtained. ..for these passes to 
be surveyed, but. ..without exciting the alarm or jealousy of the people of the country. ... 

You wiU be pleased also to direct the different officers to obtain as much information aa 
possible about the general geography of the country. ... 

A survey. ..is. ..about to be undertaken in the Paishuwah's territories, under. ..Lieutenant 
Colonel Johnson of the Bombay Engineers. The principal objects. ..are the range of hills 
to the westward of Ajunta 8 — the western ghauts by which the Pindarries might descend 
from the Deckan into the north of the Konkan 8 , and through that into the Attaveeay [ 122-3, 
169 ] — and finally, the range north of the Tapty 1 *. 

Besides the survey which Johnson made of the passes into the Peshwa's terri- 
tories [ 122 ], the Bombay Government called on Williams for a map of the passes 
on the eastern frontier of Gujarat [ II, pi. 15 ], and deputed Sutherland to survey 
those north of the Tapti [ 122-3 ]• 

In Ootober Doveton sent in surveys and reports on the hilla between Ad junta 
and the Warda River 11 by Stewart and Hamilton 18 that ran generally between 
parallels 20° to 21° and meridians 76° and 79°. In the same month Wotherspoon 
and Montgomerie were deputed to the southern range of ghats east of the Wardha 
River, whilst Andrew Campbell was to survey those of the Nagpur territories 1 '. 

•The usurper, Appa Sahib, who had soued the throne in 1818. "Arrived India 1813, as Lord Moire, to 
be GG. and C-in-C. ; cr. Marquis of Hastings 1817 ; GG. till 1823. > 26-7 Nov. ; 16th Deo. 1817. « 21-12-17 j 
46M/I 1, 60 m. N. of Indore. 'surrender, 0-1-19; 66 C/7. •Poole [ II, 437 ], He mil ton [II, 403I, 
Strahon, etc. [ II, 321 ]. 'John Doveton ( 1768-1847 ) j Mad. Cav. [ 338, 410 ]. « 46 P/10 ; 30 m. S. of 
Jalgaon & Bhusawal. ■ coastal strip between Goa and Gujarat. "DDn. 148 ( 8 ), 22-4-18 ; BSC. 18-6-18 
< f 2 )• 11 About 60 m. W. of Nagpur. 11 Reports by Bayley & Stewart, MRIO. 77 ( fi, 8 ). BMC. 
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In December Russell forwarded reports by Bayley and Stewart ; 

Colonel Doveton has also employed.. .Lieut. Mitchell, to survey that part of the range of 
ghauts which lies between Adjunta and Amba 1 , so as to connect Lieut. Bayley's survey with 
that made by Lieut. Colonel Johnson ; and at the request of Mr. Jenkins' he also detached 
...Cornet Montgomery... and Cornet Campbell to Burvey the passes. ..in the Nagpore territory, 
... but both these officers, I am sorry to say, were compelled to return to camp on account 
of the unhealthiness of the season 3 . 

Similar steps were taken by Colonel Walker, commanding the Nagpur Subsi- 
diary Force, who placed 

a force on the Hoosainabad road [ to ] guard the Futtypoor and Bominee ghauts. ... An 
A.q.M.o. and two officers for survey will proceed with it. ... The commissariat officers will 
furnish. ..supplies. ... The Pindaris have successfully broken through last season's cordon. ... 
[ They ] seem to be increasing in numbers and boldness every year.. .and, as the present system 
of defense has not succeeded, ... the Nerbudda should be the line of defense 1 . 

Several of the Nagpur officers were on survey from October 1816, and the 
Resident reported in February 1817 that " Lieutenant Trueman died soon after he 
engaged in the survey ; Lieutenants Perry and Gibbings are still employed in that 
duty " 6 . 

On Malcolm's appointment in May 1817 as a.g.g. in Malwa', he gave every 
encouragement to the surveyors, several of whom were employed along the Narbada 
River. Riddell writes from Madras in Ootober ; 

The map for Mr. Russell is nearly finished. ... I have inserted 30 or 40 miles of the Nerbudda 
near Huseinabad, just obtained from Lt. Gibbings. This apace was surveyed on the plane 
table on a scale of 4 miles to the inch, and takes in the valley on each side of the river, as 
far as the hills. The ghauts are enumerated, and he proposes sending me a description of 
them. The whole shall be. ..forwarded to you immediately 7 . 

Malcolm's well-known map of Malwa 8 [ 86 ] was published as a 
Map of Central India, including Malu-a and the adjoining Provinces. Constructed by order 
of Major General Sir J. Malcolm, o.o.b., from the routes of his division and surveys of officers 
under his command. From parallels 21° to 25° N., and from meridian 62J° to east of 80°. ... 
20 miles to an inch. Published London, 5th April 1823, by Aaron Arrowsmith [ II, 285 n.8 ]•. 

In January 1818, the author [ Malcolm ] was placed by the Marquis of Hastings in military 
and political charge of Central India and, during the four years he filled that station, his own 
Attention and that of the able publio officers under his authority was directed to. ..collecting 
materials for the illustration of its past and present condition. 

A short memoir of the map, written by Lieutenant Gibbings, A.q.M.o., who constructed 
it, should have been included, but. ..has unfortunately been lost. ... The. ..map. ..was entirely 
composed from original... materials — measured Toutes and military surveys — corrected by the 
tables of latitudes and longitudes furnished by Captain Dangerfield [123 ] 10 . ... 

To the persevering ability of Lieut. Gibbings. ..the author feels indebted for the map 
which forms so essential a part of this work. ... Lieut. Mitchell, Madras Army, a very intelli- 
gent and qualified officer, was also employed in aiding Lieut Gibbings; and also Lieut. 
Matthias, Madras Army, who amongst other surveys 11 completed that of the lower part of the 
Nerbudda, following the course of that river in every part where it was possible to remain on 
its bank, or sail on its stream [ 123 ]. 

Capt. Simes^.-and Lieut. Hansard, Madras Army, two meritorious officers who had 
preceded Lieut. Matthias in this attempt, fell a sacrifice to the insalubrious climate and the 
fatigue to which they were exposed, but left useful surveys and observations. ... Several 
others, among whom were Lieuts. Irvine.. .and Johnston, ... contributed routes and surveys 1 '. 

Nicholas Syme has left a vivid account of his journey down the Narbada during 
Hay 1819 between Handia and Mandleshwar 14 , He received the following instruc- 
tions from Gibbings ; 

The General wishes you to come up here [ Mhow ], & we will settle everything regarding 
your proposed expedition. ... He does not think any person going along the banks of the 

•58 B/8. • Resident at Nlgpur [ 3, 00 ], 1810-27 ; DNB. ■ DDn. 146 ( 16 ), 31-12-16. « Memo, on 
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river can judge sufficiently as to the practicability... of boats sailing down it. ... Bring your 
baggage with you, & a guard of a havildar & twelve sepoys. Let them be strong active 
men. ... 

Small dongas. ..will be perfectly sufficient for all the purposes he requires, viz., to bring 
grain from the eastward where it is extremely cheap. ... 

Sir John desires ; — keep a regular journal — nature of river — country — villages — boats — 
villages to bo re-peopled — soundings. ... In short you must mention everything. The General's 
object — to combine the attempt of sailing down the river with a general survey of it* course 
and the country near it 1 . 

Syme started on the morning of 18th from a village opposite to Handia, with 
"two of the Company's boats" ; 

Numerous islands — no channel deep enough to pass — obliged to return. ... With assistance 
from the local headman, and many small dongas and men to help, forced. ..way thro' the rapids 
with greatest difficulty and danger. ... 

Sitting on the bottom of a little vessel, not daring to move for frur of upsetting it ; soaking 
my legs, and half of my body in water, I lost patience, A- in spite of the entreaties of the boat 
people... about tygers, I was near taking up my abode on one of the islands for the night. 
I at last yielded to tho boat people's request, and wo mode the best progress we could through 
the gloomy narrow channels, with the branches of trees nearly meeting over our heads, and 
arrived at Jogen Ohur at eleven o'clock at night, having been eight hours going through as 
many miles. I found almost everything in my trunk had £ofc wet. but I wis too glad to i*et 
a country cot and a little gross spread on it to trouble myself about these matters. 

His servant joined him by road from Handia, about 10 miles. Leaving the 
boats next day to work through the channels between the wooded and rocky islands, 
he found his way down by land 

to Poonghaut which was yet tive miles distant. I proceeded through the jungle, and saw 
a cheetol and some red deer 1 . ... I arrived at Poonghaut at half-past seven o'clock, and my 
baggage which come by an inland route mado its appearanoe holf ait hour afterwards. I 
felt very anxious about the people in the boat, who did not arrive. ..till. ..12 o'clock on the 
20th. They had got within three miles. ..when they found it impossible from the rocky 
nature of the bed of the river to make further progress, and slept on one of the islands. 

20th May. Halted Poonghaut. ... Sent people to try and carry a couple of small boats 
below the falls, but they failed, assuring mo before they made the attempt that it was im- 
practicable. 

21st. The fall is twelve or fourteen feet. Having provided boats to meet me at Pant- 
kaira, I embarked on two tied together, ond went down the river whioh is very narrow and 
rocky, with deep pools and rapids, passable with difficulty. ... Arrived Palassy 2 p.m. 

22nd. Having met with an accident yesterday, this morning.. .by land to Munassa — ... 
pain of my foot — enrried on a country cot — arrived at Panassa at 1 1 o'olock on 23rd — rockiness 
in bed of river, and lack of water. Rapids from Dharee to Sylaunee with little exception. ... 
These rapids have always a rocky bed over which the water rushes with considerable- 
velocity — six or seven miles an hour — groat exertion to force a boat up a current of this kind. 

24th May. From Dhureo to Sylaunee, in boats sent up from Sylaunee. 

25th. Sylonee to Mondnttah : two rapids. Dharee to Mundleysir, passage fairly easy, 
and open to navigation. 
Here Syme died exactly six weeks later. 

Another Madras officer who contributed was St. John Blacker, younger brother 
to Valentine, Quartermaster General of the Madras army. He was 2nd Assistant 
to the Resident with Sindhia, and commanded a contingent of 2,000 cavalry which 
that chief placed at the service of the Commander-in-Chief. The surveys he 
collected, or made himself, were generally of "parts of the country which appeared 
least known and were blank in the latest maps" [ 287 ]'. 

Malcolm further writes of his map ; 

Much has been accomplished ; ... but. ..in u great measure either during a state of actual 
hostility, or by officers who were charged.. .at the same time with either military or politioal 
duties, and without. ..the instruments necessary for greatest perfection. 

Several extensive triangles, however, and a large proportion of the principal roads and 
places have beon surveyed. ... Though few places have.. .[ been ] fixed, or their position 
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corrected, by astronomical observations, yet three surveys ( by as many officers ) having 
been carried on nearly at. the same period, whose routes often intersected each other, a 
satisfactory degree of accuracy was thus obtained. ... 

A great deal more...remains to be done, such as completing the areas of the triangles, 
filling up the intermediate blanks between the several large surveyed roads, and connecting 
the course of the principal rivers and their tributaries. For completing this work I desire to 
establish, by observation of the celestial bodies, the latitude and longitude of the principal 
places.. .from which to adjust the whole survey. Several countries. ..remain yet uninvestigated. 
I allude particularly to the boundaries of Malwa, and those extensive hilly tracts, or ghauts, 
which separate it on all sides from it's neighbours, ... and the whole course of the Nurbuddah 
through this province. ... 

In the great extent of the continent and peninsula of India, no province has till lately 
been so totally unknown to Europeans, and none perhaps has excited greater interest, than 
Halwa. It was thirty years ago u blank in our best maps and, though it has been considerably 
elucidated by the geographical investigations of Major General Reynolds [I, 126, 217-9], ... 
still his means were very limited and, in fact, the obstacles lie had to contend with were so 
great that I am less astonished at his numerous errors and deficiencies, than nt the great 
quantity of materials and degree of accuracy he obtained. 

Before we entered the province. Captain Tod had laboured with both zeal and talent to 
illustrate it's geography [ II, 55-6 ], but his opportunities were also limited by difficulties 
that armies could alone overcome. ... 

I am not a scientific man myself, but I know enough to be very alive to the importance 
of promoting science by every research within our power. ... It is a duty we owe Europe, and 
should be performed as well as attention to other principles ( never forgetting the necessity of 
economy ) will admit 1 . 

The map was completed in IS21 in eight sheets, 4 miles to the inch, with an index to 
place-names, and sent to London for publication on reduced scale [ 84 ] a . 

The surveys made in 1818 by John Forbes Paton [ II, 436 ], of the "routes of 
a detachment under the command of Maj General Brown, in pursuit of pindaries " 
are remarkable for the coloured sketches of forts and strongholds by which 
they are decorated [ pi. 2 ] 3 . 

Valentine Blacker, who was on field service as Quartermaster General through- 
out the war, compiled a detailed history of it, illustrated by maps for which he was 
greatly indebted to the extra labours of all the officers of the Q.M.G.'s department. The maps 
which accompany this work are.. .superior to any that have ever been published respecting 
Central India. For their construction from a mass of detached materials he Ls indebted to the 
intelligent and diligent aid derived from Capt. T. P. Ball, a.q.m.g. 1 . 

These comprised 8 maps and 30 plans, compiled by Thomas Ball [ II, 320 ], and 
fair drawn by James Blechynden in Calcutta. They were "aH engraved under 
the inspection of Mr. Arrowsmith in London", on scales from 20 to 60 miles to an 
inch ; very clear and full of detail ; most of them in a special volume. A brief 
description of this notable collection is given in a later chapter [ 282 ; pi. 20 n. ] 5 . 



Quartermaster General's Officers, Bengal, 1822-30 

From 1817 the Quartermaster General of the Bengal army was allowed a cadre 
of officers for survey of roads and communications, and other departmental duties. 
When specially required, these officers might be placed on regular surveys under 
the orders of the Surveyor General, but otherwise their surveys were only passed 
to him for mapping purposes after the Quartermaster General had abstracted all 
information needed for military purposes [ 3, 302 ]. 

In 1821, Hodgson, who had succeeded as Surveyor General, proposed that these 
officers should extend their operations south and west of the Company's boundaries ; 
each pair of officers being allotted a definite section of about 100 miles square 
[ 201 J. In pursuance, and in extension, of this policy, several officers were sent 
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out during the next few years 1 . Alexander Gerard surveyed an area southward* 
from Agra— Sandys and Hall, the Jaipur area' — Becher and Robb made similar 
surveys between Allahabad, Jubbulpore, Nagpur, and Saugor 3 — William Garden 
surveyed passes over the Vindhya Hills — and Hugh Morrieson the country between 
Nimach and Kotah* [ 335-7 ]• 

Other surveys include one by Bellew "of the route of Lt Colonel Lockett, Agent 
to the Governor General, from Ajmere to Jeasulmeer, thence through Sirohi back 
to Jesselmeer" 6 — another by John Neufville in 1827 from Kalpi through Saugor, 
Nimach", Udaipur and Sirohi to Sind. 

Many of these surveys were favourably commented upon by Everest as Surveydr 
General in 1832. They were not only important from a military point of view, but 
were appreciated by civil officers. In 1826 the. a. 0.0. at Jubbulpore asked for 
copies of 

all tlie surveys of mads ill the Suugur mid N'erbudda Territories. ... Many rond surveys have 
...been muile in t lie Quarter Muster General's and survey departments, copies of which would 
be of infinite service to ino at present, and would prevent much unnecessary delay and 
trouhle in determining tho direction of.. .pro jeetod roads, the commencement of which will 
necessarilv he retarded if wo are obliged to wait lor new surveys of each [ j; ] 7 . 
He asked for a special survey ; 

Although the Juhulpoor District extends lo the eastward at least one luuub'ed miles front 
Jubulpoor, the map of the country in that direction is a perfect blank, and we ore, as yet, 
in total ignorance regarding the eastern boundary. ... I am in hopes that Government will' 
be pleased to allow Mr. Olliver, the officer in charge of the Trigonometrical Survey, who is 
at present employed in establishing a series of geographical stations eastward in tho latitude 
of 24" north [ 20 [ ,| ], to extend his triangles as far south as 23 = , from 81V 1 to 82' east longitude, 
when. ..there would not be much diflii ultv in filling up the blank 8 . 

On the Surveyor General's advice, no change was made in Olliver's programme, 
but Richard Home, then stationed at Jubbulpore, compiled a map 9 which, though 
"mainly from information obtained from natives", was much appreciated; 

It was to him [ Home ] a work of much time and labour, and formed with great care and 
ability out of material collected by himself, combined with such as ho found available from 
surveys made by professional gentlemen. ... Considering the imperfect. ..state of all the mater- 
ials available, with the exccjjtion of what were furnished by Captain Kobb's professional 
survey, ... I have found Captain Home's map wonderfully correct and, though he is now in 
Europe lor the recovery of his health, and mado this map purely from feelings of friendship for 
you, when you were in charge of this district, and without any view to remuneration. Govern- 
ment would perhaps. ..be gratified to have an opportunity of rewarding labours so eminently 
useful 10 . 

Home's map was passed for comment to the Surveyor General, who recommended 
him for a reward of Rs. 500, calling it 

a creditable performance ; it contains some new information in one part, and is more complete 
in others than tho map of that district in this office. ... It has not been corrected by astro- 
nomical observations which would havo increased it's value but, as many places in the map 
have been determined by the Great Trigonometrical Survey, the errors. ..might easily be 
rectified". 



Central India & Rajputana, 1819-30 

Amongst the officers of the Quartermaster General's department working 
under the Surveyor General [ 336 ], James Johnstone had started on a survey of 
Bhopal under the direction of the Political Agent who, in April 1819, submitted 
a plan of the fort of Kareya, and a very accurate sketch of the pargannah of BairseejJi 1 *. 
Tliia part of Malwa affords a field. ..less explored than almost any other part of Hindoatan 
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aad...Lieutaiaat Johnston has been for some months laboriously. ..mirveying the country, 
•ad st a ncy considerable expense in procuring the requisite instruments 1 . 

In asking the Surveyor General to give professional instructions, Government 
stipulated that 

the survey.. .of Bhopaul, or other foreign countries, must depend entirely on the pleasure of 
their respective sovereigns. Lieutenant Johnston... will submit himself on that point to the 
direction of the...aooredited Agents of Government in that quarter 3 . 

Johnstone's work which Malcolm used for his map of Malwa [ 84 ] included 
"valuable communications... regarding the soil, cultivation, and inhabitants " 3 . In 
November 1822 the Surveyor General recommended that ho should extend his 
survey southwards [ 202 ] ; 

He regularly sent in his field books, and I have received the map of the province mid a 
memoir. ... I have from time to time instructed Captain Johnston in the manner of executing 
his duty, and I consider him as a zealous and improving surveyor. ... 

I tlunk favorably of Captain Johnston's disoretion, and trust tliat he will not give offence 
to the rulers of those states through which operations must be conducted, but. ..it may be 
thought expedient.. .to explain tlirough the political authorities that hi* duty is merely of 
» general geographical nature 4 . 

In 1850 Waugh reported that Johnstone's survey was "certainly one of the best 
and most detailed geographical documents we possess" 6 . 

In 1822 Rowland Ferguson offered to survey Surguja 8 , covering 
the populous and powerful distriots of Kooreeah, Odeypoor and Mohree 7 . This line of country 
consists of many romantic valleys and numerous large and beautiful rivers, with whose 
sourosand termination we are little acquainted. The survey should commenco at Sirgoojah- 
Nuggur, proceeding in a south-westerly direction as far as Ruttunpoor*. ... The next object 
...should be the source of that wide and remarkable river, the Hudsoo*, which is conjectured to 
take its rise from.. .the same mountain which gives birth to the Mahamiddee and Soane Rivers. 

From that point the survey should strike down in a south-easterly direction to Odeypoor, 
from thence to Gangpur, and from Gangpoor to that amphitheatrical valley formed by the 
mountains called Myn Pat 10 . These mountains ore remarkable for a tableland of great beauty, 
and for almost every variety of soil and climate. Their height by... barometrical measurement 
might then be ascertained. ... 

The whole survey here detailed might be finished in two or three seasons ; it would add 
considerably to our geographical knowledgo, and would afford us an opportunity of becoming 
better acquainted witli a people remarkable for many peculiarities of character 11 . 

In obtaining sanction to these proposals the Surveyor General commented that 
by Captain Jackson'9 surveyed route we already know the direct line of communication 
between Cuttack and Nagpoor [ 27-8 ] ; and the officers of the Ramghur Battalion have at 
different times surveyed the roads between Ramghur and Suinbulpoor [ II, 44 ]. These... 
are only mere lines of route, and do not tend to give that full knowledge of the countries 
under our influence which seems desirable. 

Of the country of Sumbhulpoor we know little, and less of Sirgoojah. ... That country 
is remarkable for containing within it a very high, and a probably salubrious, table land 
called Myn Pat, and also the sources of several considerable rivers, ... a knowledge of which 
...cannot fail to be of use. 
The survey was completed in 1823. 12 

In January 1822 Irvine, of the Engineers, was appointed to survey "the sources 
of the Nerbuddah, Soane, and Taptee, rivers", which lie in the Chattisgarh plateau 
on the borders of Bilaspur and Rewah. Hodgson had pointed out that 
the ascertainment of the heads and sources of groat rivors may be deemed highly interesting. ... 

The sources of the Ganges, Jumna, and other rivers, originating in the snowy mountains, 
have been lately explored, but we are as yet in doubt respecting the true origin of three very 
large and noted rivers, the Nerbuddah, Soano, and Mahanuddy [ I, 30 ]. Hitherto political 
rather than physical obstacles have prevented men of science from obtaining that knowledge, 
bnt at present.. .no difficulties exist on the former head, and very few on the latter. 
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According to a vulgarly received opinion. ..the Soane and Nerbuddah are supposed to 
anrng from the same pool near Amerountue [ I, 29. 30 ], and to take opposite courses, bat 
ibis is not at all probable. J think it likely that they must originate from the opposite sides 
of the same ridge or table land of Amercuntuo, and as the heads of the Mahaauddee and many 
other streams are not far distant, it is evident that the elevation of the country must be 
great, and to determine it is very desirable [ II, pis. 1, 24 ]. 

Suggesting that the survey should follow the Narbada as far as Hoshangabad 
(84] and give the correot position of Nagpur, Hodgson "observed that the country 
between the parallels of the Nerbuddah and Nagpur is very wild, and a minute 
actual survey of the whole cannot be expected " 1 . 

For the survey of Agra [ 26-7 ] he proposed 
that Lieut. Alexander Gerard. ..be employed to make a geographical survey, corrected by 
daily astronomical observations, of the countries comprehended by the lines drawn from Jay- 
pour, east to Agra, from thence south by Owalior to Nurwax, and thence west to Boondee, 
and from Boondee to the north to Jeypour [ 202 ]. 

When the outline is oompleted the detail will be filled up.. .and the height of each hulting 
place will be determined by barometrical observations. But, before Lieut. Gerard proceeds 
to complete the detail of the above tract, a great service will be rendered to geography if he 
be ordered to proceed from Nurwar, south to Seronge and Bhopaul, and thence west to Augein 1 j 
from Augoin...Kota, and Tonk, to Jeypour ; thus... forming an accurate skeleton map, which 
may be filled up by other surveyors of less experience'. 

In approving these proposals Government ordered that Gerard should oome under 
the orders of Sir David Ochterlony [ II, 62-5, 90 ], Resident at Indore. 

He left Sabathu in October and worked down to Agra where he stayed for two 
months, taking barometer and other observation at the Taj. Starting again at 
the end of January, he ran his survey through Gwalior and Sironj to BhopSJ. He 
returned to Gwalior on the 2nd June 1824, and stayed there three months, laid up 
with fever [ 204 ]. Reporting on his work Hodgson stressed the importance of having 
such preliminary framework laid out by a surveyor of high professional skill ; 

Important lines have been determined. ..by officers when attending armies, and some 
parts have been filled in from information ; but these methods require the verification of eurveyB 
carefully carried on at full leisure in times of peace, and corrected by precise astronomical 
observations made by officers of skill. ... 

During the last season that zealous and skilful officer [ Gerard ] determined by very 
laborious, but exact, methods, the true positions of the places lying on and near the meridian 
line from Agra to Bopaul, ... but. ..soon after he had completed this. ..he was attacked by 
severe illness, the consequence of futigue and exposure, and the department will be deprived 
of his valuable services as he has lately signified his intention of resigning 4 . 

After some months, however, on political duty under the Resident, Gerard 
resumed the survey and sent in 

an abstract of the survey from Agra to Neemuch. ... From Agra to Jeypoor must be considered 
only as an approximation to the truth, as nearly as can be determined by a measured line of so 
great an extent, in an east and west direction, and laying often through a very stony country. 

From Jeypoor to Kota, being almost north and south, and the country particularly favor- 
able for the method of latitudes and azimuths, I look upon it to be accurately determined 
or at least very nearly so. 

From Kota to Neemuch, by far the greater part of the way lays through a very woody 
and mountainous tract, where it was frequently impossible to see above two or three hundred 
yards on any side, and the survey may be considered as correct as it could be made in such a 
country, where astronomical observations were comparatively of very little use, by reason 
of the line being far from the meridian and the number of windings of the road very great. 

The exact longitude of Seronge will be determined by Captain Everest when he arrives 
there in December or January [ 245-6 ] and, as it will be a matter of considerable importance 
to get a point as far to the westward as possible accurately fixed, ... I intend, in conjunction 
with Captain Everest, to fix Neemuch in this manner and, if I have leisure to visit Jeypoor 
or even Kota, the whole space comprehended between Agra, Jeypoor, Neemuch, and BhopaL 
will be exactly known 6 . 
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From November 1824 Gerard was again employed on political duty, but when 
the Resident asked for an accurate survey of the Satpura Range and the Narbada 
River, Blacker suggested Gerard for a task that would require preliminary 
triangulation, and at least two assistants 1 . By the time Gerard became available 
HodgBon had succeeded as Surveyor General and insisted that Malwa and Rajpu- 
tana should take priority ; 

It is certainly desirable that a correct knowledge should be obtained of the places in ques- 
tion, but it is more to [ the point ] that we should have an exact survey of the whole of Malwa 
and Raj poo tana. ... 

Captain Gerard. ..laid down the line from Agra to Bopaul in a manner highly creditable 
...and surmounted many difficulties, which arose from the perplexing.. .changes in the magnetic 
variation, caused by the abundance of iron ore in the hills near Gwalior. ... He was, in 
oonsequence, obliged to give up all reliance on the magnetic needle, and to proceed by the 
difficult and laborious method of determining every portion of the line by azimuths of the 
pole star or sun, tracing the alignment so found by flags and the explosion of rockets 
[182-3, 189 ] s - - 

Captain Gerard was obliged to discontinue his operations on account of ill health, but now 
seems to be sufficiently recovered to resume them. 

Gerard was, accordingly, "appointed Surveyor in Malwa and Rujputana, with 
a staff allowance of 800 Rs. a month, and. ..allowed two assistants, who also are 
to be commissioned officers" 3 . The two officers were not forthcoming but ap- 
prentices were supplied instead. Leaving Calcutta in October 1826, he reached 
Fatehgarh by boat, and then made a run to Agra by palanquin dak to obtain the 
difference of longitude by chronometer [ 180 ]. 

The dawk journey from Futtehgur to Agra and back, ... to find the difference of longitude 
by transference of time, brought on a severe return of a fever which I had almost the whole 
way from Calcutta to Benares, and which had troubled me every year for these last six 
years. I was at that time unable to return. ..by dawk, so I marched. When the fever left 
me. ..I. ..proceeded. ..to Khasgunge. ... 

I had an attack of fever at Khasgunge which determined me to return to Agra as soon as 
possible, so after getting an observation for the time I returned. ..on the night of the 7th, having 
during the whole journey with little intermission been in a severe fever, which has continued 
to this hour 4 . 

He was then held up at Agra by sickness for several months and, failing 
to give explanations that satisfied the Surveyor General, was discharged from 
August 1827. 

Nagpub, 1822-31 

Under the treaty of 1818 after the defeat of the usurper Appa Sahib, the nine- 
year-old Raghuji III succeeded to the Nagpur throne, and his territories 5 were 
administered by the British Resident till he should come of age. The area now 
known as Berar was transferred from Nagpur to the Nizam [II, 133 n.i ] but the 
revenues and the administration were assigned to the British to meet the expenoes 
of the subsidiary foTce. Certain districts ceded by the Peshwa and Nagpur were 
transferred to the British, and administered as "The Saugor and Narbada Terri- 
tories" by an Agent to the Governor General. Bastar and the Chattisghar States 
to the east were removed from allegiance to the Nagpur Raja, to be controlled 
by the British Resident. 

In November 1819 the Resident asked for a survey of all Nagpur territories 
which he said would be 

more than repaid. ..by procuring for the several superintendents.. .information of the provinces 
under their management, of which they are now muoh in want. Major Agnew' particularly 

1 Dim. IH3 ( 07 ), 23-11-24 ; 204 ( liV. ), U-j-2« ; (212 ) 22-10-2S. 1 ib. 204 ( 265 ), 18-8-26. »ib. 
211 ( 32 ), 8-9-2R. «from Taj Mahal, Atrra, 30-4-27 ; DDii. 204 ( 336 ). "Comprising the districts of 
ChhindtrAra, Niigpur, Wardha, Chirnla. Hhandhra, Balaxhat, Bilaspur, Rai]>ur, and Drug. These district* 
pund to the Britwh on the death of Raghuji III in 18153. to fomi part of the Central Provinces. •Wm. 
Agnew ( 177H-1823 ). Ben. Inf., En*. 1796, M»j. MIC. 
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requires a knowledge of Chuteesgurh, which is nearly a blank in all our map*. Mont of the 
lands are Btill unmeasured. ... 

It is besides, ... highly desirable that there should be a survey to determine the boundaries 
of the Company's and Rajah's territories 1 [ 3 ]. 

Alexander Stewart [ II, 443 ] was appointed in 1 822 and commenced triangulation 
on a base measured by the late Lieutenant Colonel Lambton at Takulkhera near EUichpoor 
[ 232 ; pi. 18 ], but the total want of assistance rendered it impossible for him to make any 
effectual progress for some time. ..though Lieutenants Frankland and McLeod*, of Hi9 
Majesty's service, were appointed early in 1823. ... Lieut. Frankland's delicate health did not 
permit him to take a part in the labour of it, and he soon went to the Cape of Good Hope 
on sick certificate, and Lieut. McLeod was at the Cape when appointed, and resigned shortly 
after his arrival at Nagpore, without having benefitted the survey by his exertions. 

Lieutenant Norris' was also appointed, but his services were required during this season 
to survey tho late Resident's route to the source of the Mahanuddee and Nerbudda [ 89 ]. 

The survey consequently cannot be said to have actually commenced till the season of 
1823-24, when, the services of Lieutenants Norris [ and Weston ] being available, ... Captain 
Stewart employed himself in determining trigonometrical points 4 , whilst thoy wore occupied in 
completing a detail survey of the pergunnahs bordering on the Wurda 6 but, Lieut. Weston 
having been temporarily withdrawn. ..for.. .a perambulator survey of the northern boundary, 
...the progress.. .did not equal the expectations of the superintendent, whose zeal for tho 
advancement of the laborious undertaking this year cost him his life. 

Stewart died at Nagpur in May 1824 and, 
on taking charge of the department, ... Lieut. Norris found that. ..about fivo thousand square 
miles had been surveyed trigonoraetrically, not more than three thousand of which was 
completed in detail, and that the survey of the northern boundary by Lieut. Weston had 
been discontinued. ..in the Nerbudda valley in consequence of the dangerous illness of that 
officer, who nearly fell a sacrifice to the insalubrity of the jungles. ... His continued delicate 
state of health depriving the department of his more active services during the greater part of 
the season 1824 & 25, he was employed by order of the Resident in taking a minute survey of 
the city of Nagpoor and its environs 6 . 

After completing his excellent map of the city in 1826, Weston rejoined the main 
survey which 

during the two following seasons advanced with great rapidity over a most wild and diffioult 
country and, although the late dangerous illness of the superintendent [Norris] and almost 
all his establishment prevented his entering the jungles so early this year as he had usually 
done, the result.. .at tho end of the seosou will prove that no time has been lost. ... 

Tho progress of the work would, however, have been materially advanoed had the aid of 
a few sub-assistants qualified to undertake the plain table survey been obtained since its 
commencement, but every application hitherto for such aid has been proved unsuccessful 7 , & 
Lieut. Weston has of necessity been occupied on this inferior duty. ... 

The trigonometrical net 8 , from its commencement at the base near EUichpoor to the 
meridian of the mo9t easterly point yet determined, ... measures 197 British miles and, from 
the most northern point near Garurwara to the fort -of Chanda, 194 miles. It comprehends 
a tract of the Nagpore country of upwards of 20,000 square miles, including the entire 
districts of Nagpoor.. .below the Ghauts, and the Wein Gunga, nearly the whole of Deogurh 
Ballaghaut, and the greatest portion of.. .Chanda, where it is still in progress in a south-easterly 
direction. ... It is possible that stations may be determined as far south as the junction of 
the Wein Gunga with the Preoneeta*. 

The triangular observations would have included a muah greater extent of country had 
not the superintendent been obliged to assist at the detail survey. 

The survey which was on the one-inch soale had 
for its northern boundary the great range of Ghauts which runs in an easterly direction from 
the Wourda to the Wein Gunga. On the west and south-west it has the Wourda, which 
separates it from EUichpoor and tho dominions of His Highness the Nizam, and an extensive 
range of hills.. .divides it from Chuttoesgurh, and confinos it on the east. In this traot is com- 
prehended the whole district at present under the management of His Highness the Rajah. 

1 DDn. 145 ( 37 ), 27-11-10. 1 Frolorick Win. FmnklanJ ( 1793-1S78 ), Cunt. H M 20th Foot 6-6 •» • 
8th Bart. 1849— Chns. Ruderiok XIoLood, HM. 30th Foot, Liout. 24-1 1-1S. s writer of this reDort I ri.tlrf 
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The survey of this most important tract of the Nagpoor territories has been completed 
by Lieutenants Norris and Weston, assisted by one pupil 1 ( whose services till last year were 
of little advantage )>. 

Norris submitted the above report in April 1828, with an estimate of the amount 
of work completed and still remaining. Out of an area of about 65,000 square 
miles belonging to the Raja, not more than 37,000 produced any revenue, of 
whioh about 20,000 was surveyed by 1828. 

The survey has not yet extended beyond tho country yielding revenue, nearly half of which... 
has been completed, but before any definite period can be named for the conclusion of the 
whole, it is necessary to know if the extensive zemindaries under Chanda, and those of Bustar 
and Karoude, etc., in Chatteesgurh...are to be included. ... 

The detail survey of tho entire tract of country yielding revenue on this side of Chuttees- 
gurh will. ..be completed during next season, and possibly the trigonometrical observations 
may be extended through the Chanda zemindaries, and by Kakair 3 and.. .Bustar, towards 
Ryepoor, but, as numerous impediments are to be expected in so desert and unhealthy a 
region, its advancement must be considered extremely precarious. ... 

As the survey has advanced, various maps have been compiled, but as no well-defined 
tract has been completed in detail till very lately, none of them contain the entire portion. 

A map is now in progress on a scale of four miles to an inch, and when finished will be 
placed at the Resident's disposal. It will comprise the whole of the detail survey west of 
the meridian 81° E., ... contained between the parallels 19° 45' and 22° North, ... and will 
contain all the country below the ghats, and west of Chutteesgurh, from which revenue is 
derived. 

Maps on the same scale, and in portions of one degree of latitude to one of longitude, shall 
be prepared for the Surveyor General's office when the Resident's copy is finished, ... but 
if a person could be Bent from that office.. .much time and labour would be saved. 

On the young Raja's assumption of full power from 1st June 1830, the survey 
was to be closed down, European staff discharged, and instruments handed over to 
the Resident [ 90 ]. With his final report Norris asked for the Surveyor General's 
instructions. ..for the. ..satisfactory arrangement of the vast extent of geographical detail. ..in 
my possession. ... 

The very little assistance I have lately had in consequence of the long absence of Mr. Weston 
on Bick leave ; the accidental death, nearly two years ago, of the only draughtsman who had 
ever been attached to the department ; and the constant delicate health of the sub-assistant 4 , 
necessarily compelled me to undertake not only the whole trigonometrical, but the greater 
part of the plane table, survey. ... Unless time and opportunity are allowed me to complete 
my calculations and compile maps, I shall have only a confused mass of geographical detail 
...which. ..can only be arranged by me, who have had the uninterrupted management of the 
whole for six years. 

The groat importance.. .of a minuto survey of 25,000 square miles.. .which had previously 
been little known to European authority, will, I doubt not, be a sufficient inducement for you 
to favour our proceedings for a few months, ... that I may bo permitted to retain charge of 
the records.. .till I can present them to 'you in a clear and satisfactory state. ... 

At least six months will be required after the 1st June to compile maps for the Court 
of Directors, the Government, your office, and the Resident at Nagpore. ... Mr. Weston may 
be associated with mo ; ... his abilities as a draughtsman are first-rate. ... A lithographic 
oopy of the whole survey will materially facilitate the preparation of the maps, ... and ensure 
their prompt and correct delineation, and. ..save infinite trouble and. ..expense*. 

The full material comprised 61 sections on the one-inch scale with an index 
map, and a set of reductions on the half-inch scale". They are all beautifully 
drawn in coIoutb, and some are heavily shaded [ pi. 10 ]. The area oovered 
roughly corresponds with the present districts of the Central Provinces, omitting 
areas north of parallel 22° and east of the Bagh river and the southern stretches 
of the Wainganga [82, pi. 17]. It does not cover Berar, whioh between 1803 and 
1853 formed part of the Nizam's dominions [ 91 ]. 

The Surveyor General, Henry Walpole, expressed satisfaction with 
ita various details ; ... it reflects great credit on the skill and perseverance of the two individuals 

'uol i.lrniin«l. : R«[inrt l.y Norris. DlJn. 231 ( 134-44 ), 1-4-1 28. * Kilnkcr, 64 K. 'either the 
pnpil abovci referred to or John Cornelius, dmn. [ pi. ion J. » DDn. 264 ( fiS -84 ), 1-4-30 'one inch field 
Motions, MRU) ION, A A II ; reduction! 76 ( 20 42 ) 78 ( 1 -22 ). 
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who have completed with bo little assistance a minute survey of 25,000 square miles of • 
country, the greater part of whioh had been previously unexplored. 

The survey is founded on a triangulation depending on Colonel Lambton'g measured base 
at Ellichpoor. The theodolite which was employed in the primary triangles is of a superior 
kind, having been expressly ordered from Europe by Colonel Lambton, and was purchased 
for the Nagpore Survey at the sale of his effects [ 236 1. 

A series of secondary points have been determined by a smaller theodolite of ordinary 
construction. The detail has been taken up by meuns of the plane-table in seotions of 400 
square miles, on a scale of 1 inch to a mile, and the topographioal features have been well 
expressed. 

Majeure Norris and Weston will be required to complete a map upon a reduced scale 
of 4 miles to an inch, which thoy have already commenced ; to prepare a register of their tri- 
gonometricnl calculations ; a descriptive memoir : and to complete and arrange the field seo- 
tions and other materials 1 , 

Norris and Weston were allowed six months at Calcutta from August 1830, 
special rates of pay being fixed as they were not servants of the Company. As a 
special favour they were granted Rs. 400 each to oover travelling expenses from 
Nagpur to Calcutta, but were allowed no pay from 6th June to 31st July. 
With the help of John Cornelius, who had been with the survey from the beginning, 
and who printed the names, "a very tedious part", the map 2 was delivered within 
the stipulated period, and the final records submitted on March 1831. 

The Directors had some qualms about having left the Nagpur State to bear the 
full expense of t he survey ; 

A trigonometrical survey of the Nagpore Territory would no doubt have been highly 
beneficial if the country had continued under British management, and is even now useful, 
although more so to ourselves than to the Rajah. But, in making him pay the whole of the 
expence, we have done what would have been scarcely justifiable if wo had then contemplated 
withdrawing, almost before the survey was completed 3 . 

Everest, who was now Surveyor General, and always exacted a very h'gh 
standard of work, deputed Wilcox and Waugh to make a careful examination of 
the triangulation ; 

You. ..will jointly examine the work of Captain Stewart and Lieuts. Norris and Weston, 
comprising a net of triangles originating from the Takal Khera base, and closing in with my 
points, ... in order that the real value of those operations may be explained in as precise and 
clear a manner as possible for the information of the Honorable Court of Directors. ... 

Trigonometrical operations.. .are not worthy which will not bear test ; they would be 
accounted as totally unfit to oompare with others bearing the same designation, and must 
sink into the lower level of comparison with route and perambulator surveys, and military 
reconnaissances. If, therefore, you find on examination that these operations are defective 
on this ground, you must then prooeed to estimate their worth as affording data for geographical 
purposes. ... 

Lastly your opinion as to the general merits of the execution of the detail, and the average 
rate at which it proceeded 4 . 

The result of this examination was thus summarized by Waugh in 1858, at the 
time when a revenue survey of the Central Provinces was proposed ; 

I mention at once the clear impression T retain of the result of the examination whioh was 
instituted by Colonel Wiloox and myself 26 years ago. We were of opinion that the topography 
was valuable, and highly creditable to Messrs. Norris and Weston, but the triangulation was 
of inferior order, imperfect, and executed by an observer ignorant of the use and adjustment 
of an instrument of the class which he employed. 

His angle books contained evidence recorded by himself of his ignorance of geodetic ins- 
truments of that order and, such being the case, his triangulation was deemed unworthy of 
incorporation with the Great Trigonometrical Survey'. 

1 DDn. 282 ( 37 ), 20-7-30 ; 285 ( 29 ). 27-7-30 : B Pol C. ' on finch and 8-mile scales, 76 ( 44-60 ) ; 78 
(33-7); a printed rednotion appears in Bengal A Agra Annual Guiie A QauUeer, 1842, vol. II, part II ( 298 ) 
'CD to B., Pol., 1-2-32 ( 18). « DD.i. 287 ( 170), 12-11-32 of. 265 ( 315-6), 17-11-31. »DDn. 505 
( 430 ), 6-6-68 ; ohart, 10 Cat. ( 65-6 ). 
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MADRAS SURVEYS 

Re-organization, 1815-7 —Military Institution, 1815-6 — Guntur Circar, 

1817-$ Coorg, 1815-7 — Pondicherry <Ss Madras — Northern Circars : Masulipatam 

<fc Bdjamundry, 1815-23 — Vizagapatam & Ganjam, 1824r-30. 

THE topographical surveys of Madras Presidenoy ran more efficiently and 
smoothly than those of Bengal for several reasons [ II, 130 ]. 
Firstly. — There were no major wars within the Presidency after the fall of 
Tipu in 1799. 

Secondly. — There was an establishment of trained country-born assistants 
[ I, 382-4 ; II, 340-52 ]• 

Thirdly. — There was a body of military officers trained in mathematics and 
survey at the Military Institution [ II, 314-21 ]. 

Fourthly. — Colin Mackenzie, who had been employed continuously on survey 
since 1792, and became Surveyor General in 1810, insisted on the organization of 
surveys on systematic lines. He allotted definite administrative areas to organized 
parties, each led by an experienced military officer, with several sub-assistants or 
assistant surveyors and an interpreter [ 4 ]. 

With such an organized party, each survey could carry on continuously till 
the area was completed even if the officer in charge fell sick or died, whereas in 
Bengal the sickness or transfer of the surveyor in charge usually meant the abandon- 
ment of the survey [ 4, 18, 49, 140 ]. 

Fifthly. — Not only was the country generally suitable for triangulation, 
but Lambton's survey, which had been extending steadily since 1802, provided 
accurately fixed points and bases from which the topographioal Burveys could be 
started with confidence [ II, 233-4 '< HI. 22 5 ]• 

During Mackenzie's absence between 1811 and 1815 [11,299,302-3 ], Morison 
had continued the various surveys much as Mackenzie had left them. 

Garling, with Conner and a few sub-assistants, completed the survey of Goa 
and Sonda ; Dunigan and his sub-assistants completed the Ceded Districts and 
extended survey into the hill areas of Nellore ; the Military Institution continued 
the survey of North and South Arcot and south Guntur, and parties of assistant 
revenue surveyors continued district surveys for the Collectors or the Department 
of Tank Repairs. Officers of the Quartermaster General's survey branch were 
mostly working on the northern frontiers of Hyderabad and Berar. 

Shortly after rejoining in April 1815, Mackenzie was appointed Surveyor General 
of India, his headquarters to be at Calcutta, but he obtained permission to remain 
at Madras in order to re-organize the department there and, in spite of frequent 
calls from the Supreme Government, did not reach Calcutta till August 1817. 

His first task at Madras was to draw up a statement of all surveys that had ever 
been made in the Presidency, and to assess their value for mapping 1 . He then 
worked out the distribution of available surveyors, and obtained approval to four 
survey units — under Conner for Coorg [ 97 ] — under Sim for Masulipatam 
[ 100 ] — under Garling for the Nizam's territories [ 114-5 ] — and finally under 
Ward for Travanoore [ 105 ]. He retained five sub-assistants for the drawing 

1 Map, scale 48 m. to an inch, with memoir, MHO. map IH : report* between Deo. 1815 & Oct 1816 - 
MPC. 442 ( 4517-4600), 11-11 -Hi. 
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office at Madi as, and arranged for the closing of all district surveys except those 
under the Tank Department [ II, 139 ]• 

He drew up rules for work and general procedure after discussing the Bengal 
regulations with Crawford at Calcutta [ II, 302 ]. 

He was at pains to show that under his new distribution he effected a considerable 
reduction of expenditure from that of previous years f IT, 336-7 ]. He reduced the 
number of draughtsmen at headquarters, and set his fa ce against the multiplication of 
maps. He disclaimed all responsibility for large-scale plans of forts and cities, whioh 
were to be the responsibility of the Chief Engineer or the Quartermaster General 1 . 
By saving expenditure at headquarters he employed more surveyors in the field, and 
even had their allowances increased; "the speedy employment of the surveyors in 
the country is the most economical mode of employing an establishment 2 ." 

He revised the schedule of headings for memoirs on the history and resources 
of the country, and the manners and customs of the people. In a report of 1820 
he compares the good progress of the Madras surveys with the lack of regular 
system in Bengal, pointing out 

the advantage of a fixed system, unci the inconvenience of expending the... talents of our 
surveyors on labours that, under one general direction, initflit be so much more extensively 
applied in a climate whore the constitution is liable h> such peculiar interruptions and 
casualties 3 . 

As Surveyor General he was not responsible for the Military Institution, though 
he advised as to the area for survey and the custody of completed maps ; nor 
was he responsible for the professional work of the observatory or of Lambton's 
trigonometrical survey ; but he was responsible for presenting their accounts, 
and also for regulating the pay and allowances of the staff. He writes in May 
1816 ; 

Keeping eight of the primary object of reducing the expenditure. ..without sacrificing 
what is so far advanced, it has been an object of solicitude with me to restrict. ..the surveys 
..within the present expense, properly under the Surveyor General ; which, by the abolition 
of that office here, will be considerably diminished. ... Within a few years, by the termina- 
tion of the geographical surveys on the plan proposed, I trust the whole expense may cease 
excepting suoh moderate establishment as Government may conceive permanently necessary 
in aid of the general purposes of this Presidency, and of what the adjustment of., .landed 
property and rights may occasionally require 1 . 

After the transfer of Lambton's survey the annual expense of all surveys in tho 
presidency fell within 28,000 pagodas, or £ 12,000 sterling 8 . 



Military Institution, 1815-7 

The Military Institution was closed down from 1st June 1816, so that the lost 
class of students which joined in July 1815 s had a course of twelve months only, 
doing one field season in Guntur [ II, 319-21 ]. 

The fair mapping of the later seasons was entrusted to Mountford 7 who, with 
Montgomerie, had mapped the earlier surveys [ II, 129-30 ; pi. 11 ]. Besides drawing 
a reduced map on the one-inch scale Mountford "arranged the triangles" and 
put all the records in good order for storage in the Surveyor General's offioe 8 . He 
had to leave more than half the village names in penoil as they differed materially 
from the official list of villages, as the officers had not been 

supplied with proper parsons by the Collector to point out the villages with their proper names 

by which they are known in the ciroar list. The total number of square miles surveyed 

amounts to 1917, of whioh about 1450 are comprised within the Guntoor District, leaving an 

extent of about 1500 square miles on the borders of the distriot yet unsurveved*. 

The faulty names were put right during the survey of the remaining part of the 

Ciroar. 

... ' "ipn- 1*» ( 27 ), to Mountford, 2-1-19. « MPC. 10-5-16 ( 28 >. » BM Addl MS. 14380 ( t 43/18 ) 
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During its existence from 1805 to 1816 about 140 officers had passed through 
the Institution, completing a course that was usually two years. As an essential 
part of their training, these officers had surveyed by planetable about 14,000 square 
miles of the Carnatic [ 215. 316 ], on a scale of four inches to a mile [ II, pi. 24 ; 

ill, pis. 11, 24 y. 

Reduced to the one-inch and 1-inch scales, these surveys formed a valuable 
contribution to the geography of South India, especially as they were properly 
connected to Lambton's triangulation [ II, p). 16 ]. Their chief defects were the 
spelling of names and the omission of administrative boundaries. Mountford 
explains that boundaries were disregarded because the 'object of the surveys" 
was to accustom the students "to a readiness and facility in expressing the various 
features of the country at sight, in reference to military rather than revenue 
purposes". 

As might be expected from irresponsible young officers under instruction, the 
standard of accuracy varied considerably, and the officer in charge of the party 
which surveyed Nellore District in 1841 points out 

discrepancies...from a personal examination, viz. — the village* not correctly placed or named — 
the tanks, topes, and hamlets, scarcely one half are introduced — and the interior telook 
boundaries altogether omitted — in some parts the features of the country appear to be imagi- 
nary, and the superficial drawing erroneous 2 . 



GuNTCB ClRCAR, 1817-9 

Mountford had been instructor in charge of the Military Institution classes in 
Guntur during 1815 and 1816. and just before Mackenzie left in 1817 he was sent 
up again with a small party 3 to complete the survey. He found that the earlier 
work had practically to be resurveyed, as boundaries were "more numerous and 
intricate than was expected", and many villages names had to be verified. 

Work was interrupted several times by scares of pindari raids, and by with- 
drawal of surveyors and their squads to places of safety 4 f 100 ]. 

Mountford was called down to Madras in September 1818 [318 ] and Dunigan 
was left in charge 6 . On the completion of the survey at the end of 1819, the party 
was transferred to EUore, north of the Kistna [ 101 ]. Mackenzie instructed Mount- 
ford that the maps should 

be copied, and even reduced, under your directions. ... The original.. .might be retained in your 
office, and the fair copies sent here [ Calcutta ]. 1 will send you hints for a memoir of Guntoor 
as soon as I can. I could wish them to be as ample as you can make it , as it would give me 
pleasure to transmit it to England as your particular work, at last, after we have been 30 veare 
in possession of it [ I, m ]. Be preparing materials meantime quietly. I can furnish its 
history ; the descriptive part you will not find difficult, and even then J can add to your memoir. 
Perhaps it will be well to send me the rough draft as you go on. ..and I can make my remarks 
as I knew much of that country once [I, 112 ] fl . 

A huge paste-up on the one-inch scale is still preserved with a beautifully drawn 
reduction by Ignatio [ 316 ] on the £-inch scale, with fine panoramas of hills and 
artistic clumps of trees 7 . 

In 1825 the Collector of Guntur asked that Palnad should be re-surveyed ; "The 
map of Guntoor Cirkar only is so very good that really it would be a pity to make 
up.. .the country of Palnaud from the materials now available 8 ". This tahsil had 
been surveyed by Beatson as long ago as 1788 [ I, no, 193 ], and only lately 
incorporated into Guntur. It was not until 1829 that Morland with two assistants* 
could be spared from Hyderabad, and 

■MUIO. 134 ( 19-20), j -inch scale; beautiful Bpccimens of the reduced maps. 'DDn. 388 ( 212), 
2-1-41 » Dunigan, Chamarett, Andereon, and later Terry and Faulkner. « from Ricklell, 6-3-18 • MMC. 
March 1818. *MRO. Map 18 A, Torry's map of Niiampatam, 1818-9, is a good sample of the work. 

DDn 149 ( 41 ), 23-2-19. ' 1-inch. MRIO. 140 ( 13 ) ; J-inoh, ib. ( 18 ) ; J-inch, ib .(U)! with complete 
lut of village*. • DDn. 184, 31-1-25. ■ Hill and Long. ' 1 1 p 
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ths survey. ..comprehending 1008 square miles, was completed by the middle of May, notwith- 
standing that both sub -assistants were sick for some time, and thot Lieutenant Morland was 
very little acquainted with duties of surveying. ... 

The whole of the records.. .were safely received yosterduy, with the oxception of the 
beautiful map, which bus unfortunately sustained some injury from the rain 1 . 

I oannot but. ..express my entire approbation with the manner in which the survey of this 
small district has been completed. ... The features of the country appear to be faithfully and 
beautifully delineated, and the whole of the documents appear complete. ... The drawing and 
description of ancient tombs and pillars are valuable and interesting*. 



Gooro, 1815-7 

On completion of the survey of Sonda early in 1815 [ II, 158-9 J» Garliug was 
appointed to survey the Nizam's territories, whilst Conner was sent to Coorg, 
at present a blank upon the map of the peninsula. In a military as well us a geographical point 
of view, this defect should be remedied as early as possible ; and I would strongly recommend 
that the Resident in Mysore.. .procure the permiasion of the Hajnh, ... giving such explanations 
respecting the utility and object of tho rmrvey as may bo deemed expedient. The Rajah might 
be furnished with a plan of the country, ... as proposed. ..with respect to Tondimnn [ II, T47 p. 

Conner started work with three assistants at the beginning of January 1816, 
being warned "to be particularly attentive to any instructions. ..from the Resident 
at Mysore". He was given copies of earlier surveys of the boundaries — that 
with Mysore surveyed in 1805 [ II, 105-6 ] — and that with Kanara of 1806 
[II, in ] ; "the boundary on the south with Wynaad will perhaps be the only 
portion of the Coorg limits necessary to be surveyed at this time "*. 

He withdrew his party to Mysore for the rains "as the nature of the climate 
and country elevated on the highest verge of the Western Ghauts is peculiarly 
uneven and difficult " s . Resuming field work in Ootober, he completed the survey 
in May 1817, withdrawing once more to Mysore and submitting his maps by 
the end of October 6 . His account of the survey is contained in a most interesting 
Memoir of the Codugo Survey'', published at Bangalore in 1870. The surveyors 
were regarded with great suspicion by the Coorg government ; 

A spirit of jealousy ( not the less violent because unfounded ) forms one of the striking 
features of its policy, and all strangers, particularly Europeans, are viewed with boundless 
suspicion. ... From the moment of my arrival in the country I was attended by one of the 
principal officers. ..and two more of inferior quality ; a ahanbogue, or native writer, formed 
the fourth member of the retinue by which I was invariably encompassed, under the plausible 
pretext of lending their assistance ; but a short time, however, had elapsed before I learnt the 
nature of their office, which was literally as a guard, more effectually to prevent any communi- 
cation with the inhabitants. ... 

This restraint, or rather imprisonment, ... in which I was held. ..was extended even to my 
servants, and equally strictly observed with regard to the assistant surveyors. ... To such an 
extreme was this feeling of suspioion oarried that I have the best reason for believing that a 
minutely detailed account of each day's transaction was regularly forwarded. ... 

These feelings of distrust operated... only in preventing any intercourse with the people, as 
a free and ready access was given to all parts of the country, so that the geographical portion 
of the work suffered no impediment. ... A disinclination to increase the.. .suspicion. ..prevented 
a sftrvey of the Fort ( Muddukayray ) 8 being taken on a very large scale, and by absolute 
measurement with the chain ; such a proceeding.. .would have produced considerable uneasiness. 



PONDICHERBV & MADRAS 

Pondicherry and Karikal had been in British hands since their occupation in 
1793, and now that Napoleon's power was broken they were restored to Fiance. 

■Map, scale 1-inoh to m., MRIO. 147 ( 12-14 ) ; memoir, M 37. 'from DSO. DDn. 236 ( 141 1S3 L 
28/28-10-29. 'Maokeniie to Govt. ; MPC. 17-3-16. Mb. 8-12-15. Mb. 28-9-16. «MaDs MRIO IS* 
( 7 ) ; 146 ( 8, 9, 10 ) ; MRO. M 82. ' MRIO. M 1, 2, 3. 6 ; route., M 4. • Madikeri. "dean town" now 
Uaroara, capital of Coorg, Imp Qm. XVII ( 292 ). 
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The Surveyor General was directed that 

the territory formerly belonging to those two settlements, and particularly their boundaries, 
may be surveyed without loss of time, and. ..such parts of that territory as are held on jaghir 
tenure* may be distinguished from the rest.' 

Duncan Sim and James Summers completed this survey by 5th August 1816, 
with the assistance of the 4-inch survey made by the Military Institution*, and 
lists of villages and descriptions of boundaries provided by the Board of Revenue. 
To provide for the many isolated villages, it was then decided to make an "exchange 
of villages so as to complete the arondissement " at both places, and Sim was kept 
on till 1819 3 to assist with "every information for restoring the territories which 
belonged to the French on 1st January 1792 " 4 . He was then employed on similar 
duty at the Dutch settlement of Pulicat. His maps were duly signed by the Frenoh 
and British commissioners, that for Pondicherry being entitled ; 

Map of the districts belonging to the French government dependent on Pondicherry, 
distinguishing the possessions held in jagheer, with their limits, with the Hon'ble the English 
East India Company's districts laid down from actual inspection & survey of the villages, 
and agreable to the official lists and communications in the Revenue Department 6 . 
This was signed at Pondicherry on 18th March 1818, the French commissioners 
being le comto Du Puys and Mons. Joseph Dayot, " Administrateur " of the French 
settlements 8 . 

In 1819 Mountford prepared a map of Madras and its environs at the request 
of the Chief Engineer, De Havilland ; 

The survey executed in the 1805 and 1806 by the officers of the Military Institution [ II, 
125 ] being the most recent, ... the document now forwarded has been copied from. ..that 
survey upon the scale of four inches to a mile. In order to insert the limits of jurisdiction 
of the Supreme Court , I have availed myself of a map of earlier date [ I, 94-5 ]. ... 

In consideration ot the various alterations and improvements, ... the late Lieutenant Riddell 
was induced. ..to suggest.. .the correction of the... former survey. ... I have...left blank the 
grounds then under cultivation, the better to admit of these ohanges being introduced, should 
it be.. .expedient to employ an assistant surveyor for. ..ascertaining them. 

The area occupied by the Fort is also a blank, it being presumed that the insertion of those 
works would be unnecessary. ... Few of the garden houses have their names entered. ... My 
motives for not entering more arose from. ..their having been designated. ..by the then tenants, 
and not by the original proprietors, after whose names several are best known 7 . 

Mackenzie had always refused responsibility for large-scale maps of cities and forts 
[ 95 ], and was indignant that his staff should have been employed on such a map ; 

How Riddell came to propose this. ..survey. ..I cannot conceive. Nothing in my directions 
...countenanced it ; on the contrary, ... I wished it to be considered out of the Surveyor 
General's superintendence, and rather as conneoted with military defence and fortification, and 
I am sorry to see that work had been prescribed to the office which I had myself studiously 
avoided while I was at the Presidency. 

A very good map of Madras has been published in England, which would have well answered 
the purpose, as the Court of Directors. ..know of it, for without their countenance I scarcely 
suppose a work of that kind would have been published, being taken aparently from the surveys 
executed at their expense. ... A copy of it was sent to me by my booksellers from London some 
time ago ; it has been some time in Lord Hastings' hands, or I would have sent it to you. ... 

All this is for your information, and by no means tending to find fault with you 8 . 

This EngHsh map was entitled The Environs of Madras ; surveyed ■ in 
1814' ; published by W. Faden, Charing Cross, 1st December 1816 ; scale about 
4 inches to a mile. -It shows the names of occupants of houses, e.g. — Colonel Cald- 
well opposite the site of the present Spencer's Hotel — Colonel Blacker, on the banks 
of Long Tank, south of St. George's church, where the present cathedral stands. 

In 1821, in response to a call for a map for the "Justices in Session" the 
Chief Engineer regretted 

1 M Rev Bd. 22-1-Arf; jigir, permanent grant of land to holder* and heirs, free of rent [ 1, 133 ]. 
■HRIO. Miso. 2-O-07. "and Summers relieved by Wm. Bird. «DDn. 151 ( 31 ), from Riddell, 1817 
• HRO. Map 291. •MRtO. Misc. 3-0-16 ; Map of Karikal, sd. 17-12-18 ; ib. 4-0-16 ; Fdbk. M BO. ' DDn. 
Ii8 (13). 16-1-19. "DDn. U9 (41), 23-2-10. • .Surveyor not known. 
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that there is no correct plan of the town and suburbs of Madras in the offioe, and I bolieve that 
Hie Majesty's .Justices hove a copy of the only one I possess, Of which ft copy was also lately 
prepared for the Superintendent of Police 1 . 

Government accepted Mountford's recommendation "that every useful purpose 
will be answered by the revision of the map of Madras executed by the offioers 
of the Military Institution", and this was carried out by William Ravenshaw, 
whose map published by Parbury and Allen is advertised as 

A Plan of the Town of Madras and its limits, as survoyeJ in 1822 for the use of the .Tustioes 
in sessions; by W. Ravenshaw, Captain. Civil Engineer. Two sheets and a half. Double 
elephant. Price £ 1 5 b II ( 438 )». 

A later map was produced by Montgomerie ; 

Survey of part of the western suburbs of Madras, comprehending the several roads and 
garden houses in the vicinity of Perambur, Veperi, ... Estmore. ... Executed with the planatabl», 
and the whole finished by the apprentices of the Surveyor General's establishment in the 
course of their practice in the years 1820 and 26 \ 32. 377 ] ; scale 200 yards to an inch 3 . 



Northern CraoiBS ; Masulipatam & Kajaiimundby, 1815-23 

Late in 1815 Mackenzie started the survey of the Northern Circars by sending 
out a small party under William Scott, who had for many years been the 
senior instructor at the observatory surveying school. 

These Circars, whioh include the present districts of Kistna, Godavari, Vizaga- 
patam, and Ganjam, stretch from the Kistna River along the east coast to the 
Chilka Lake. After the district of Chingleput, or the JSglr, they wore the earliest 
provinces in the Madras Presidency to be ceded to the Company, the dewani having 
been granted by the Emperor of Delhi in 1765 [ I, 91 ]. No regular survey had 
been made since the abortive efforts of Pittman and Stevens in 1771 [I, 92-3 ]. 

There had been suggestions that Lambton should carry his main triangles up 
the east coast instead of through the Nizam's dominions, thus connecting with 
Upper India through Madras territories, but the importance of continuing his grand 
arc up the central meridian made this impossible [ 226 ]. Mackenzie writes to 
Government in 1816 ; 

The survey of the Northern Circars, it is well known, was an early object of survey ( nest 
to the Jaghire ). ... We have no complete survey of any of the districts ; parts of some surveys, 
and combinations of other materials of various or doubtful merit or authenticity, form the 
basis of the maps of the Circars now in use 4 . ... 

Having for some time looked to the nearest of these districts.. .as a proper objeot of com- 
mencement, I have given tho necessary instructions to Assistant Surveyor Scott.. .and two 
apprentices ( and two assistants are to follow ) to proceed on the survey of the oircars of 
Condapilly 6 , Ellore, and Masulipatam, forming the present Collectorate of Masulipatam, lying 
between the two rivers, Kistna and Godavery. ... 

This beginning may bo considered as a part of the general design of surveying the whole of 
the Northern Circars. I would propose that unother party be sent info> the further parts us soon 
as the general plan of the department is determined on. ... 

The parties onco set in action should persevere on one undeviating plan, without inter- 
ruption by other employment or duty ; by such a system alone the design and its expense may be 
finally terminated within a reasonable time, and the failures in former attempts, and their 
attendant waste of money and time, be avoided [ t-p&ge ]. ... 

The Circars, by two parties under intelligent offloers, might be completed within 3 years. 
... Tho call for reduction of immediate expense induces me to refrain at present from 
requiring more, tho' I am aware that the frequent casualties of the oumate might render 
them necessary, ... It tends to accelerate tho final extinction of all expense by completing the 
surveys altogether. ... 

After the completion of Travancore and Coorg, the surveying parties may be then trans- 
ferred' to the northern surveys at no very distant period, which would hasten the final 

1 DDo. 182 ( 152 ), 2S-B-21. 'As J. X VIII ( 116 >, Aug. 18*4. > HRIO. 180 < U ). 'ib. 1»| 
(2). rough Rkstoh iw. bonndur Kllore : undated ; 5 m. =, II inches. 'KoadanaUL 10 m NW m£ 
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oompletion of that interesting object, the geographical and provincial survey of the whole of 
the Company's possessions under this Presidency. 

I have stated it as my opinion, ... from experience and observation.. .of the native surveying 
establishment [ 359 ], ... that they should be employed as much as possible under the direction 
of intelligent European surveying officers ; and I consider the survey of the Northern Circars of 
that consequence to be properly committed to two officers 1 . 

Scott was sent up to Kondapalli in November 1815 with the two youngest 
apprentices 2 , and was joined two months later by Henry Hamilton and Maroellus 
Burke. It had been Mackenzie's intention to send Sim with three other assistants 
to Rajahmundry, and that Sim should absorb Scott's party, and take charge of 
all survey up to Chicacole 3 [ 94 ] : 

The liiir season meantime passing, and the late irruption into the vicinity of the Circars 
having disturbed that country [ 96 ], 1 considered it more beneficial.. .meantime to employ 
Lieutenant Sim in verifying and expediting the survey of the Pondicherry lands [ 98 J 4 . 

He explained later that Kondapalli Circar 
stretches west of the fortress of that name on the frontier of the Nizam's Dominions north of 
the Kistna and, altlio' a thoroughfare road leads thro' it to Hyderabad, ... the early attempts 
to survey it had never been compleated. As the survey of its limits will give us at the same 
time that of the Nizam's frontier on that side, not above 110 miles from that capital, and as 
this tract has been always much exposed to the depredations of lawless banditti, I was willing 
by an immediate effort to get clear of it in the first place, as the survey of the low flat country 
about Masulipatam, which has been frequently traversed by surveyors, can be always more 
securely completed under protect ion of our home stations. 

The field work was commenced about the middle of February [ 1816]. ... Operations... 
have been rapidly carried on until the 11th of March when a temporary interruption was occa- 
sioned by a body of Pindaries f 82 ], ... the rumour of which had previously alarmed the 
inhabitants, and. ..disturbed the party when the banditti crossed the Kistna thro' the tract 
under survey. The only accident, however, ... consisted in the loss of the little baggage of 
Assistant Surveyor Hamilton. ... 

The duty was resinned as soon as the alarm ceased, and Assistant Surveyor Scott, who was 
employed on the furthest part of the survey, states that "the progress then had not been so 
rapid until the alarm subsided'". On the 8th June it was also somewhat interrupted by the 
land winds which are usually there severe, and some sickness had prevailed. 
He asked for re imbursement for the loss of Hamilton's baggage, 

pags. 48-0-10, which being a moderate amount of necessaries barely belonging to his 
station, ... in consideration of his good conduct.. .in exercise of his duty and of his having 
saved the public instruments'. 

This may have been the gang described by Lord Moira ; 

A village was surrounded by the Pindarries. The horrors perpetrated by these demons at 
other places made the poor villagers. ..fly to the desperate resolution of burning themselves with 
their wives and children. ... I am strictly forbidden by the Court of Directors to undertake the 
suppression of the fiends who occasioned this heart-rending scene, lest I should provoke a war 
with the Mahrattas. ... All the young girls are carried off by the Pindarries, tied three or four 
like calves on a horse, to be sold. ... The different columns which penetrated the Nizam's 
territories and ours in this last irruption... could not amount to less than 23,000 horse*. 

Mackenzie reported in November that, 
on the whole the progress. ..is satisfactory ; and I am the more anxious for its completion as it 
embraces, besides the extensive boundary, a survey of several small districts of the Nizam's, 
... including the diamond mines of Purtyall' [ H, 405 ], which are isolated within our territory, 
while we possess two small districts detached within the Nizam's. ... 

I feel considerable anxiety, ...the exposed situation of two parties of surveyors, protected 
only by...five sepoys ; and from my own knowledge of the country...I request. ..sufficient 
protection of guards to each of the parties. ..on the frontier 8 . 

Again, in July 1817 ; 

Tho' the irruptions of the Pindarries had occasioned some uneasiness so late as June, the 
assistants afterwards appear to have gone on with spirit, and no further application for guards 
became necessary, tho presence of a detachment at Condapilly having relieved their anxiety. 

"SG.'i letter, 14-12-15, MPC. 12-1-16. 'Anderson * Harriett. "On the border between Viiaga- 
patem fc Ganj»m, 65 N/16. 4 from SG. 18-4-16, MPC. 10-6-16. 'from 80. 1-8-16, ib. 28-0-18 
*HMting>' Journal ( 248-8 ), 10-4-18. ' Map nhewing mines, 1816 ; 2 inches to mile, MRIO. 67 ( 6 0)'. 
Purtaalo, at junction of Muneru R. with Kifltna 65 D/6. 'MPC. 11-11-18. ' 
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I regret, however, to report that from another quarter the survey lost gome of its instru- 
ments when there was lesa danger expected. Immediately on the arrival of an assistant 
at. Mungulgeery on the Kistna, in October 1816, before a guard could be supplied, ... he was 
robbed of one of the most valuable of his instruments, along with some property of his own, 
from a public choultry, and notwithstanding every investigation the instrument was not 
recovered 1 . 

The Kondapalli survey was completed in August 1817 2 , and the party moved 
to Masulipatam, where Summers had started survey in 1816. Hamilton and Burke 
were now transferred to Bengal, marching up the coast, whilst Scott followed by 
sea in March [ 360, 374 ], leaving Summers in charge ; 

Considerable progress has been made in the details of the Masulipatam survey, and. ..he 
has every hope of this part of the work being shortly concluded, with the exception of the 
town and environs of Masulipatam which, being a very curious and extensive place, ... will 
be. ..carefully surveyed. ..on a large scale ( viz., 4 inches to a mile ) 3 . ... Respecting the trigo- 
nometrical operations, he cannot report so favorably, us there is much to be done yet. ..to form 
a eonnecti'011. ..with the former stations. 

Though the survey was started from sides of Lambton's triangles, only one 
station fell inside the district, and a base-line had to be measured near Ellore. 
Mackenzie wanted a good man for the job ; 

I wished to have a good chain sent to measure a base in the...EUore or Rajamundy Circars,. 
... hut under the direction of an officer, as I cannot think of c ommitting such a duty to 
Mr. Dunigan again without some control. Pray write me how he satinfied you while under 
inspection. He was once capable enough, but failed so much in the latter part of his Ceded 
District work, that 1 am afraid to entrust him. It is a pity he is the senior there, the best way 
will be to send an officer 4 [ 330 -4 1 ]. 

Officers were, however, not so easy to get ; Sim could not be spared from Pondi- 
cherry [ 98 ], and most of the surveyors were away in countries newly won 
from the Marathas ; some had taken leave to England after the war. 

An officer should be selected for. ..charge of the party. ..now in Guntoor and Ellore. 
I have been waiting for the conclusion [ of the Guntur survey ] by Dunigan etc., and to enable 
you to complete the whole memoir, map, etc., in your own name [ q6 ], and then to transfer the 
whole at once under one officer to survey Ellore ( the rest of it ) and Rajaznundri. If Sim is sent, 
it is well, but he wrote me some time ago that his health was indifferent 5 . 

No officer being forthcoming, Dunigan was given charge at Ellore 6 , with instruc- 
tions to "select a convenient situation for measuring a base. ..near the south bank of 
the (iodaverv " 7 . He did not clean up the (Juntur survey until December 1819, 
but sent up Anderson and Burnett in advance. 

Early in 1820 Mackenzie secured the services of Richard Hodges who had been 
at the Military Institution during 1813^i. He met Dunigan at Ellore, and in May 
1820 measured a base-line on the borders of the Colair Lake 9 . The ground was 
carefully levelled, and the measurement repeated four times. It cannot, how- 
ever, have been of a high order of accuracy, as the links and rings of the chain 
opened out and broke repeatedly. Hodges died in July 1820, and Charles Snell, 
who had been at the Military Institution from 1814 to 1816, took over charge in 
November. Two months later, after connecting the base-line to Lambton's work on 
the Kistna, Snell started his own triangulation northward. 

The party was now designated the Rajamundry Survey, and comprised Snell, 
Dunigan, Bird, Faulkner, Anderson, and Barnett. Snefi carried on the main 
triangulation himself whilst Dunigan did minor triangulation and survey of 
important boundaries. A Madrasi interpreter, or goomastah, collected statistics, 
village names, and historical records. Bird and Faulkner died during 1821. 

The north or hilly area of the district is covered with jungle, and has a lunate considered 
highly obnoxious and unhealthy, especially during the rainy season. The plains area was 
studded with lofty trees of different descriptions, and rendered... the survey extremely tedious, 
and entirely interrupted the trigonometrical operations*. 

,,a a 1MRI °- M 581 (243) <<>). 31-7-17. 'Fdbka. MRIO. M 60, 36. 87 ; M 16 ; Maps, ib. 134(7) 138 
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Owing to the lateness of the regular north-east monsoon the party took the 
field in January, and worked on till the end of June. In 1822 another base was 
measured, and "coincided with great exactness with the trigonometrical opera- 
tions". Again the chain was of very poor make, the links opening and breaking 
almost every 100 yards. Mountford reported in August that the surveyors 
have been driven from the field by the heavy rains, and have taken up their residence at 
Nellapilly. ... The unfavourable nature of the country, on account of an excess of wood and 
water, does not admit, of so rapid a progress as is made in other quarters'. 

Again in November 1823, 

The country near the sea, being much intersected by water and covered with extensive 
plantations of palm trees, has rendered this a tedious and prolonged survey ; however I trust 
it, and a portion of the Chicacole District, will be completed during the ensuing season. The 
party is at present assembled at Ingeram for the purpose of protracting and copying their 
work, but they will resume their field labours so soon as the state of the weather and country 
will admit*. 

Snell reports that 

the tract of country among the hills. ..constituting a part of the northern boundary, is wild and 
uncultivated, with here and there a few huts huddled together, not deserving the name of 
villages, and thinly inhabited by a race of people as wild as the oountry. ... The difficulty of 
procuring supplies, the wild and inaccessible nature of the country, with the want of roads 
and its. ..noxious climate, have rendered the survoy hazardous and laborious. 

There does not at present remain any very considerable portion of the district to be surveyed. 
The extent of that among the hills, being a jaghire... belonging to the Rumpah Zamindar, is 
difficult to ascertain, but the unhealthy climate is but too fatally known to all its neighbours, 
who dare not approach its borders except at particular periods, and not then without consider- 
able risk and danger 3 . 

At the close of the Rajamundry survey in 1824, Montgomerie wrote that 
the features of the country are very minutely and well delineated. ... It is to be regretted 
there is a blank space in the map which should have been occupied by the Rumpah Jagire, 
but the tract being considered very unhealthy, the survey of it was never undertaken. 

Having discovered many errors in the original register of triangles 4 , ... the whole series from 
Colonel Lamb ton's distance Condapilly to Munglegherry was recomputed. ..in this office, by 
which the errors between the bases of verification were more equally divided 6 . The survey 
rests on a triangulation extended by Captain Snell from the nearest of Colonel Lambton's 
triangles in the Masulipatam collectorate, and verified by bases of verification. 

The detail was taken up by the plain table, angular instruments, & field books. No 
useful detail has been omitted, and boundaries of every description have been inserted with the 
greatest care, and although the hills are not so well expressed as could be wished the survey is 
one of great value*. 

VlZAGAPATAM & GaNJAM, 1824-30 

From 1824 Snell and three assistants worked northwards through Vizagapatam 
Circar, and during the rains of 1825 measured a base-line in the neighbourhood of 
Vizagapatam, on "a narrow and confined spot of swampy ground" 7 . 

In December 1825 he took leave ta tha Cope on medical certificate, and before 
starting brought the whole establishment to Madras [ 376 ]. The survey was closed 
down during his absence, as Dunigan's health was not good, and Montgomerie had 
"not sufficient confidence in the zeal or energy of Assistant Surveyor Anderson to 
recommend the party being sent under his charge " 8 . 

Snell rejoined at Vizagapatam on 5th January 1827, and his assistants shortly 
after. In October he was joined by Richard Otter, who proved of no use and 
resigned two years later. The hilly area of Vizagapatam is densely wooded and 
most unhealthy, and progress during the next two seasons was disappointing, 
being confined mostly to the more open coastal strip 6 . Montgomerie wrote to 
the Surveyor General in disgust ; 

1 DDn. 194 ( 134 ), 28-8-22. Mb. 209 ( 272 ), 27-11-23. ■ ib. 200 ( 178), 1-9-23. «ib. 181, M91. 
*ib. 237 ( 181 ), 6-7-29. • ib. 246 ( 120 ). ' DDn. 202 ( 133 ). 1-A-2S. ■ DDn. 218 ( 241 ), 15-9-26. 
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The progress that Captain Snell has made in surveying the Northern ('ircars since he has 
been in oharge...is, in my opinion, quite contemptible, and for the sake of the service I do hope 
you will address me officially on the subject 1 . 

Work was pushed northwards along the coast during the next season, and the 
Tains of 1829 spent at Berhampur in Ganjam 3 , but the season's output brought 
another indignant letter from Montgomei ie ; 

The.. . country Hiirveyed, ... 992 square miles only, might. ..have heeu accomplished by one 
active surveyor instead of the whole party. ... A wrong system must have been pursued, or... 
there must have been a want of zeal on the part of the several individuals. ... 

The area surveyed... during the last two years.. .amounts to 1778 square miles ; ... the 
expense.. .will not be much under 29,000 rupees. The party in Malabar, which is the same 
strength as yours, and where the country is exceedingly difficult, accomplished... 1800 square 
miles lost season. ... In Malabar the surveyors have not confined their operations to tho 
cultivated and inhabited tracts only, but have successfully surveyed the wildest parts of that 
woody and mountainous country. 

Whilst the survey under your charge has been at the rate of lttjrd rupees tho square 
mile for the last two years, which is an expense far greater than was ever incurred for any other 
survey, ... the expenses.. .in Malabar for last season where every difficulty was overcome, 
and where the officer in charge is granted a higher salary on account of zealous length of 
service [ 350 ]. amounts to 9^rd rupees the square mile. 

The narrow tract between the hilly country and the coast, to which you have hitherto 
oontined your operations, ... appears most favourable for the rapid progress of the surveyor, 
and Lieutenant Otter's total neglect of duty during the past .-.easou cannot b>> considered a> 
sufficient reason for so little having been done. ... 

The accompanying sketch exhibits the limits to which your present survey has hitherto 
been coniined. The boundary between our territories and those of the Nizam anil Nagpoor 
Raja lias been inserted chiefly from a map Intely published by Cary [ 2S1) ] ; it cannot of course 
be much depended upon, hut there must be a very considerable extent of country between 
that boundary and the eastern crest of the hilly range to which your survey has in sorae places 
reached, but within which I am not aware that a single new point has been determined, or that 
any attempt has been made to do so. further than by enquiries as to the climate, which you 
have heard is considered unhealthy. But , as the tract ...appears from printed maps and 
routes in my office to have been traversed in several direct ions, it may excite surprise should no 
geographical information whatever be gained by surveyors expressly appointed 3 . 

In spite of Montgomerie's strictures, he accepted the Collector's advice that 
a full survey of the notorious Jeypore district should not be attempted [ 82 ] ; 

I am not aware of any serious impediment to the survey of the Jeypoor zemindary, except 
the unhealthiness of the climate. Admitting the reports. ..regarding the badness of the rood 
leading over hills and through dense masses of forest and jungle, and requiring at least five? 
days to accomplish the journey, ... none of these difficulties are insurmountable. ... 

The only real objection to the extension of the survey to Jeypoor is the risk to which the 
lives of all employed would be exposed from the insalubrity of the air, which is well known to be 
generally fatal to the inhabitants of the open country. 

I am not prepared to say whether the air may be more or less pestilential at one season of 
the year than another ; your own experience.. .probably enables you to judge.. .the time of the 
year most favourable to the human constitution in the hills. ... The natives of other parts of 
the country have a great horror of visiting Jeypoor, and. ..many instances have come within 
my own knowledge of the extraordinary fatality of the air. ... The survey of Jeypoor would 
be attended with imminent danger to the lives of all those personally engaged 4 . 

Though he agreed that Jeypore should be omitted, Montgomerie suggested that 
much valuable information might be gained.. .by rapid. ..perambulator measurements of some 
of the principal paths which traverse it. That this at least could be effected I think is certain 
from our already possessing some measured routes through that zemindary. But, as those 
routes are unconnected with any regular survey, they do not possess that value which would 
be the case with routes taken from well established points in your survey*. 

Snell managed to survey a route fourteen miles into Jeypore ; 

The servants and followers refusing to proceed further into tfie hills compelled me to return. 
This circumstance, and t he want of supplies, are the only impediments. ..to effect a perambulator 

27 19 of D . n ,r. 23 i i 2101, 13 - 11 - 28 - A/13. "DDn. 236 ( Ul ). 26-10-29. from Collector. 
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measurement into Jeypore ( the capital...). The wild and hilly nature of the country would 
not admit of any extended topographical operations. The country to Baudagaurn is very 
wild, consisting of hills and bamboo jungles, the path narrow and passing over several streams j 
the villages small, ... and no supplies procurable ; it required 6 hours to conduct the perambu- 
lator... to Baudagaurn. Jeypoor was reported to be seventy or eighty miles distant. ... I am 
still of opinion of the impractibility of carrying the Burvey into this country 1 . 
On this Montgomerie commented that 

Captain Snell appears to have made a feeble attempt to survey the road leading to the capital of 
Jeypoor zemindary, and I fear that our information in that quarter is not likely to be extended 8 . 
There were other obstacles ; 

The Kimmedy country 3 is entirely up in arms, and the inhabitants in a state of hostility 
among themselves, so that its survey at present could not be attempted ; even at any time it 
will be attended with much personal risk and danger to the party employed, this zemindary 
being composed chiefly of hilly country, with large tracts of jungle and uncultivated lands, 
and inhabited by a fierce and uncivilized race of people. 

The disturbances extend to within 6 or 8 miles of Berhampore westward, but as the most 
advanced of the surveying party will now be employed near, and to the north of, Poondy, I 
trust that by confining the operations at present to the plains and cultivated country. ..there 
will be no interruption encountered, and when peace and tranquility be restored the survey can 
be conducted to its farthest limits inland 1 . 

Survey had now entered Ganjam District 5 . Otter had been replaoed by Charles 
Hill who was to prove a very useful surveyor ; the only sub -assistants left were 
Anderson and Barnett. In October 1830 Montgomerie reported that the area 
surveyed in the Northern Circur? last season amounts to. ..a much larger quantity than. ..in 
former seasons, notwithstanding that the senior sub -assistant [ Anderson] was sick in quarters 
the greatest portion of the time. ... The assistant officer, Lieut. Hill, contributed considerably 
to this result, although it is the first time. ..he has been regularly encased in surveying. 

The omcer in charpe... appears. ..still to confine his operations entirely to the low country, 
hone of the hilly part of the Chicacole Circar having been surveyed last season, altho' 
immediately in the vicinity of operations. This may possibly have arisen, however, from the 
inhabitants. ..having largely been in a turbulent state" [ 5 ]. 

Snell's lack of enterprise was probably well justified, for his party was never 
more than four or five strong, and the loss of one or two surveyors for several 
months through ill-health would have crippled it seriously ; on the other hand 
if all surveyors had been so very cautious about their health, there would now 
be little known of the geography of India. The following extract from a report 
on the hill country west of the Northern Circars shows its early reputation, that 
largely persists to modern times ; 

Ganjam, Vizagapatam, and Rajahmundry, are countries.. .different from all the other 
territories dependent on Fort St. George, chiefly because, bounded to the westward by a 
wide tract of hill and jungle, inhabited by uncivilized, and indeed unconquered, barbarians, 
many of thein not even nominally dependent on any government ; their climate and their 
poverty have secured them from conquest. No great native government ever seems to have 
thought this tract worth conquering. It had been left as a waste corner of the earth to wild 
beasts and Gonds [ I, 60-1, 299 ] ; nobody seems even to know the boundary. This tract has 
never been even explored j there is a blank here left in the maps. 

The country at the foot of this range of hills and the vallies which run up between them are 
fertile, but for the greater part of the year the climate is deadly to strangers, and at all seasons 
very unhealthy 7 . 

Snell's survey did practically nothing to fill this partioular blank. 

'DDn. 236 ( 219), 1-3-30. Mb. (218), March 1830. 3 Parlakimidi, 74 B/l. «from Snell, 
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SOUTH PENINSULA & NIZAM'S DOMINIONS 

Tmvancore & Cochin, 1816-21 — Dindigul, 1821 — NUgiri Hills, 1821-3 — 
Malabar, 1823-30 — Nizam's Dominions ; Oarling, 1816-20 — Hyderabad Survey ; 
1820-3 — Crisp, 1823-7 — Webb d- Morland, 1827-30 — Professional Reviews 
1824-30. 

WE now come to the surveys of two of the most competent of these Madras 
surveyors, James Garling and Benjamin Ward. Troyer had selected Garling 
from the first class of the Military Institution to be his assistant instructor, 
and at the end of 1810 sent him in charge of a party of officers to survey Goa 
[ II, 127 ]. When the survey passed to the control of the Surveyor General, the 
young officers were replaced by sub-assistants [ II, 156 ], and on its close Garling 
was selected for the Nizam's dominions. 

Ward was of British stock and the most successful of the country-born pupils 
of the observatory surveying school. He came under Mackenzie's personal care 
and training on the Mysore survey ; and then spent more than a year in the Ceded 
Districts [ II, 153-4]- After getting a commission and doing a few months military 
dutv, he held charge of the drawing office at Madras during Mackenzie's absence in 
Java, and after his return was selected for the survey of Travancore. Arthur's 
survey which had carried on intermittently between 1807 and 1811 [II, 130-2] 
had been deliberate, but patchy and incomplete, and the Resident had for some 
time pressed for its completion, which Mackenzie now provided for ; 

As the survey of Travancore has been long in contemplation, this measure ia more than 
necessary now ; it was. ..suspended in 1810. ..with a view of resuming it at a favourable period. 
At present I conceive every motive of utility and economy favours the resumption. To avoid 
the former errors or avert interruption from climate or casualties, T would recommend that 
this party be made up to six assistants, which can be well spared from Dindigul 1 [ 4 ]. 

As the survey of Dindigul had not been prospering, it was broken off in 1816, 
and the surveyors joined Ward for work in Travancore [ no], Mackenzie reporting 
the arrival of Lieutenant Ward at Dindigul on 14th July. After making the necessary arrange- 
ments.. .there, he arrived on the 16th August with three assistant surveyors in the territory of 
Travancore. 

Mr. Ward had a personal communication with the Resident of Travancore in his way thro' 
Tinnevelly, and was enabled to commence his operations on the 20th of that month, and by 
his last report of the 1st instant f September ], was employed on the detailed survey. ..in the 
neighourhood of Cape Comorin. One of the assistants was disabled from duty by a return 
of fever which, with the high westerly winds usually prevailing at that season, will retard the 
operations till the fair season commences. 

The following are extracts from Mackenzie's instructions 2 ; 

As no information exists in this office of the internal divisions of the Travancore territory, 
altho' I presume it is subdivided in a similar manner to other countries under a Hindoo ad- 
ministration, and as the nature of the country and of its climate.. .bear a considerable resem- 
blance to that of Malabar and Canara, ... apply early to the Resident for an authentic list of 
the provincial divisions of the country, and for orders to the provincial officers to supply you 
with lists of the villages, etc.. in like manner as was furnished in Mysore and in the Ceded 
Districts. You should also consult the Resident as to the most expedient to be first taken 
up.. .of the Divisions. ... 

•from SQ., 14-12-15 ; MPC. 12-1-16. >from SG., 18-4-16 ; ib. 10-3-16. 
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After obtaining every necessary local information, commence your operations, and distribute 
the parties of surveyors in such manner as. ..promise to be most advantageous. ... I. ..recom- 
mend you to have the exterior boundary.. .with the Company's territories well surveyed. ... I 
understand there are tracts there isolated...which will require particular attention. ... 

The roadB will, as usual, be a special object of attention. ... The great road from the entry 
of the southern barrier wall of Travancore, till it reaches Cochin, should be completed in a 
series of road sheets in the usual form ; the other roads may be added in like manner. 

The back-waters, as they are called in Tra\ ancore ( the inland navigation ), form a peculiar 
feature. ... Ascertain their communications throughout. ..and the depth of the water by 
sounding at different times of the year, when the waters are high and low, as surveys of 
waters cannot be of much use without a knowledge of the soundings mid depths. 

The maps of districts are to be laid down on the scale already adopted for the other surveys, 
of one mile to an inch. ... 

I enclose a list of stationery and instruments now made up for completing the equipment for 
your party. ... As the instruments are not always procurable here, and are at all times attended 
with a considerable expense to Government. ... warn the assistant surveyors to be attentive to 
their preservation. 

Having every confidence in your zeal and knowledge. ... already evinced in those works 
you have so satisfactorily conducted, any further explanations of the general plan of this 
work are scarcely necessary 1 . 

The six assistants — Turnbull, Pereira, Keyes, MacMahon, Aikin, and Bird — had 
from 5 to 18 years experience on district surveys. Ward based his tiiiingulatiou 
on Lanibton's triangles, writing from Anjengo on 1st April 1817 ; 

I have during the past month extended a series of triangles from Tri\ andrum 2 to this 
place and in the interior, taking up the points originally fixed by Lieutenant Stewart [ II, 132, 
443 ]. It is my intention during the present month to extend a series over the tract of the 
northern part of this district, and of that of Kolarcurray. to the areat range of mountains, to 
enable the surveyors. ..to lay in the features of the country 3 . 

The following extracts from his journal 1 give a picture of his daily work ; 

Thursday, 13th June 1816. Left Madras at 11 p.m.. and proceeded by Tripoloor 8 to 
Manvillypoor ; ... arrived. ..at 8 p.m. and proceeded to Colonel Mackenzie's tent*, pitched oa 
the beach near an ancient pagoda. ... 

Arrived at Pondicherry at 10 a.m. on the 15th inst. ... Left Pondicherry 28th. ... 

July 3rd. to 9th. Triehinopoly. ... 11th to 17th, Dindigul. ... 18th to 20th, Madura. ... 

31st. CourtaUum'. Reported my arrival to Colonel Munre [ II, too 11.4 ; III, 1 1 1 n.4 ], the 
Resident in Travancore. ... 

August 5th to 14th. Palamcotta'. ... 

18th. Prepared the instruments for service ; directed Bird and MacMahon to make survey 
of the country east and south of the line. ... 23rd. Directed Bird and MacMahon to survey 
the roads from Poonagoody and Comorin to Nagacoil 8 . ... 

28th. Ascended and took a station on Murtawa hill. ... 

31st. Took a station on Myladdy hill. ... 

September 15th. Made a circuit on the eastern limit common to Ternevelly [ Tinnevelly 
District ], and proceeded to Arumbullay [ II, 242-3 ]. ... 

Oct. 3rd. Oodagerry. Reported my arrival to the Officer Commanding and moved to the 
neighourhood of Paupanaveram, to avail myself of the convenience of a bungalow to bring up 
all arrears of the survey ; the assistants, Aiken, Bird, and MacMahon, having arrived at this 
station some days previous. ... 

From the 5th to 22nd of October, employed within doors with the assistants, protracting the 
field work and drawing ; procuring registers of villages, and entering the situations of such as 
have already been ascertained. 

The assistants Aiken and MacMahon employed in making a minute survey of the forts and 
environs, the latter generally employed on this duty, the former on the survey of the roads from 
this place to Trivataur. ... Bird inserting the situation of villages in the registers, and pro- 
tracting and colouring the routes surveyed to this place. 

On the 7th inst. took a station at the flagstaff on Oodagerry 7 Hill ; on the 10th on the re- 
doubU to the north of Paupanaveram, to fix them as stations for the bases of the survey of the 
environs. 

'from HO„ 18-t-18 ; MPC. 10-5-18. 'Capital of Travancore, 58 D/lf>. » M Rev Hd.. 26-8-17. 
'Memoir u[ the Sumy of Travancore and Cochin. Madras (lovt. Presa. 1891. • Tirupporur. Ufl D/2. 
• Kuttalam. famoiu waterfall [ II, 144 ] ; 58 H/5. ' Palamoottah, 3 m. E. of Tinnerellv. ■ Xagercoil. in 
Travancoru, 58 H/S. 



Travancore & Coohin 



107 



26th Oct. Having directed the three assistants to survey what remained of the southern 
distriot of Cooolum 1 , proceeded.. .to commence a aeries of triangles for the surveys of the Coola- 
toray and Neattengerry 2 distriots. ... 

3rd November. ... Assistants Turnbull and Perara reported their arrival from Dindigul. 

4th. Commenced the calculation of the triangles to the westward, and drew up letters and 
reports for transmission to the Surveyor General's office. ... 5th. Continued the calculation 
of the triangles. Assistant Keyes reported his arrival this day. ... 11th. Despatched the 
three assistants just arrived to survey the districts... to the westward. ... 

Dec. 1st. The assistants Aiken and MaoMahon returned from survey ; the former and 
William Bird being indisposed with a fever were directed to proceed and place themselves 
under the. ..surgeon at Trivandrum. ... 

5th. Proceeded to Tambercoluro to execute an agricultural survey of its lands, being in 
conformity to instructions received from the Surveyor General. ... 

6th, 7th, 8th. Investigating into the nature of the tenures and statistical accounts connected 
with the village and its lands. JlncMahon employed on the survey since the 4th inst 8 . 

Survey was by no means straightforward or easy; 

I have now seen a specimen of the Travancore country, and do assure you, My Good Sir, 
the difficulties we will have to encounter will be much greater than anything experienced in 
Canara, in consequence of the woody and mountainous tracts, wluch extend for many hundred 
square miles, and without a single habitation save those of a few hill people. ... 

Plains in this country are only the bottom of deep ravines, which are cultivated anil shut in 
with immense woods & hills. To see even a village or field it is necessary to be on the spot, 
& tho' the mountains are lofty <fc at hand, the greatest difficulty must be gone over before [ one ] 
can get a sight of the stations. The only method. ..is to survey from village to village with 
the wheel & compass, & the tract laid down in this manner will in some respects be erroneous, 
whioh...may be corrected when an observation can be obtained. ... 

It is my intention in a few days to run over the oountry between this place, Trivandrum, 
and the sea, to settle as many secondary stations as may be possible, on which tract, when 
Turnbull joins, I propose dividing the young men. ..to allot each a separate district, & when 
they are employed will at my leisure take an active part towards the mountains. ... 

Bird & MacMahon are now well acquainted with the manner of keeping the field book, & 
they will be able to show the others how it is to be done. ... 

We have gone over the whole tract.. .surveyed by Captn. Blair [II, 131, 382]. ... It seems in 
every respect to be n very accurate production ; the situations of the villages are laid down 
minutely, tho' their names I found much corrupted, & I do suppose that the whole has been 
laid down from trigonometrical observations, or otherwise error would appear in some parts. 
Attention has not been paid in laying down the extent of the hills to their base, which is the 
only difference I have observed. 

Again, on 4th November ; 

Constant heavy rains. ..with short interval of fair weather. ... I have carried on... triangles 
as well as the uneven & wooded nature of the country would admit, which will be of great 
assistance to the young men, but... a great part can only be surveyed with the wheel & com- 
pass. Another obstacle to the westward is the immense cocoanut topes, which keep rising 
from the bottom of glens almost to the summit of the heights, tho tops of which are again 
crowned with lofty wood. ... 

I also met with two Tesildars, who are of the Nair caste, & very civil & polite. They have, 
they said, in consequence of instructions sent to them beforehand, prepared registers of 
villages. ... Some villages have one name in the circar list, [and] are called by another by 
the natives, which often ocoasions great confusion 4 . 

In May 1817 Ward was deputed to survey the boundaries of Travancore with 
Tinnevelly and Dindigul under the direction of commissioners who had been appoint- 
ed to settle them'. This was the sort of interruption to the steady progress of 
survey that made Mackenzie so angry, but against which he could make no official 
protest. " This survey of the limits of Travancore is a subject that I had no notioe 
of & I know not who the commissioners are at this moment '". 

Ward suffered the trials common to all boundary commissions ; 

May 23rd. Received a letter by post this morning from the Surveyor General, directing me 

1 KnJoulum. 68 H/7. • Nayyattiokara, 58 H/3. > MRIO. M. 106 ; 137 ( 7 ) ; suale 4 inohes to a mile, 
'to 6Q.. DDn. 136 ( 176, 1B1-3 ). 'The Coohin-Malabar boundary had been surveyed by Arthur 1816-6. 
MRIO. M. 107. • DDn. 166 ( 126 ), 27-5-17. 
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to proceed and comply with the requisitions of the Commissioners about to be appointed for 
the purpose of deciding the disputed lands between Travancore, Dindigul, and Tennevelly. ... 

The commissioners are Captain Blacker for Travancore & a Mr. Drury, assistant to Mr. 
Petrie, [I, 175 n.5 II, 265], on the part of Government. 

Coortallum, 18th June. I urrived at this place on the 13th instant, having left Quilon on 
the 10th ; five days have now elapsed & no commissioner has appeared. ... Mr. D. has arrived at 
Dindigul. ... Capt. Blacker is post ing, and will be here in a day or two. ... We then proceed to 
Cummum in the Dindigul valley to decide the disputes in the Cardamum 1 Mountains return 
to Shencota in this neighourhood . ... ( hove several documents. ..connected with the disputes. 
How this point will ultimately be decided I do not know, but the fatigue & labor attending it 
will be very great 2 . 

June 30th. Being given to understand by the Resident that the Commissioners will meet 
at Cumbum 8 in the Dindigul valley, ... began to make preparations for proceeding. 

July 5th. Induced to halt for a supply of cash from Palamcottah ; the exchange of the 
Travancore fanams 4 at 20% discount was a serious loss to the party. ... 

12th. This morning the Commissioners arrived, accompanied by the Collector of Madura. ... 

He writes to Mackenzie, 12th July ; 

I am impatient, and very anxious to commence on this duty. ... The weather is just now 
cool and pleasant, with rain at intervals, notwithstanding we have a few sick already. 

The whole of the tract in dispute, which lies between the hills & the Perryaur river, ... is 
extremelv wild and very intricate, and much infested by tygers <i elephants, and. ..at times 
the whole day the fogs aro so thick that they [ the men ] are obliged to grope their way thro' 
it at the hazard of their lives, & the rain continually pouring down in torrents will, I fear, 
impede our progress considerably 6 . 

13th to nth. The Commissioners, after some days discussions, came to a resolution to 
forward all the documents produced by both parties to Government for their decision, and 
...expressed their wish to me that the tract in dispute. ..to be surveyed ; I therefore held my- 
self in readiness to execute this duty 6 . 

He commenced survey of the disputed cardamom lands about 26th July, 
and have been labouring ever since, making every exertion to get over it, but to little effect, 
having to contend with not only the difficult nature of the country which is a composition of 
hills and narrow vallies & almost uninhabited, but the weather mostly [ has ] been a barrier 
to my proceedings. 

It continually rains A. causes such a damp in everything, that tho' it would be a satisfaction 
...to enter upon the protraction of the work, yet. ..it is impossible. I then take up a book, lie in 
bed to pass the time. That too I find uncomfortable. We have fires made, and so long as 
they last it is all well, but when they go out we feel worse than ever. 

1 went up to one of the highest hills looking towards Dindigul valley one fine day, to take 
a station, & as soon as I reached the summit such a fog with rain commenced, the like I never 
witnessed before. On this lofty eminence did we remain for six long days & nights in a small 
hut made of leaves, in hopes of a fair day. ... 

I am just now almost in the same predicament, tho' in more comfortable quarters, sheltered 
in a deep hollow where the wind is not so piercing, waiting for the fog to disperse. ... These 
continual disappointments, My Dear Sir, is very vexing, ... separated from my baggage &c, 
and obUged to go over every inch of ground on foot and, to crown the whole, ... I sent away 
about a month ago. ..articles of some value, my best clothes, &c. The party was attacked by 
a male elephant who spared nothing, destroying the whole, amounting to a considerable sum. 
How am I to be indemnified 7 ... 

I have hopes by the end of November to bring it to a final close, when I proceed to Quilon 7 . 

He had more trouble from elephants ; 

Aug. 16th. This evening as a party of coolies about 50 in number were coming up from 
Cumbum. ..they were attacked about a mile from this by a male elephant, which rushed upon 
them and struck a lad of about 18 with his proboscis, und instantly killed him on the spot ; the 
remaining party endeavouring to get owuy, some fell and bruised themselves very much. 

He escaped from the boundary survey in December ; " I was enabled to quit that 
vile tract.. .about the 5th instant, notwithstanding the weather, whioh became 
favourable only late in November, ... I arrived here on the 16th instant ". He was 
glad to get back to his surveyors, about whom he had been anxious ; 

* Klettaria Cardamomum, requiroa (lennc shade, plenftv of water, and rich soil. Ho 8G., DDn. 156 
(214). * JUmbam, 58 G/6. 4 42 fmuxrn = 1 pagoda [ I, 278 n.7 ]. " to SG. ; DDn. 166 ( 216 ). • Ward's 
Memoir. ' to SO., 28-10-17 ; DDn. 160 ( 218 ) ; boundary survey, MRIO. Miec. 6-0-13. 
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12th July. Keys is again indisposed, and it is not unlikely he will keep away from the 
survey till I return. There are now two assistants on duty with Turnbull, ft they. ..do little, 
on the plea that it continually ruins. ... 

28th October. I am concerned. ..that Turnbull & the other assistant-! do not at all give 
satisfaction. They have over since the month of May been on the survoy of the Koturkerry 
district, and which is. ..still unfinished. ..from u want of zeal on their part. Was I on the 
spot, I am confident that survey would have terminated. ..early in August 1 . 
He now inspected their work "which, tho' it embraced but a small portion of 
oountry, appeared to be well executed". At Quilon he was glad to welcome 
Conner, who had brought his small party 9 down from Coorg to assist [ 97 ]. 

Mr. Conner arrived here a few days after me, having loft Mysore 11 month ago. I was sur- 
prised to see him here so soon. ... We ho ve... arranged it, previous to commencing survey 
again, to see the Resident. ... He is now on his tour in Cochin, & is expected to be back soon 3 . 

Jan. 5th 1818. Left. Quilon at 4 p.m. ; proceeded in company with Lieut. Conner, and 
arrived at Aleppy at !> a.m. on the Cth inst. ... Waited on Colonel Munro* and, after » 
conference, returned to Cochin. ... 8th. This morning again waited on the Resident, and 
after a long conference, principally on subjects connected with the survey nnd assistance 
required f 408 ], we took our leave and returned to Cochin. 
Riddell reports that after seeing the Resident Ward seemed 

sanguine as to expectations of future assistance. One advantage has, ho says, already arisen 
from the interview "in having an additional number of peons olloted to them, whose services 
will be essentially necessary in procuring aid to the assistants". 

Lieutonant Ward has, during this quarter, completed the survey of the disputed tract 
between Travancore and Dindigult ; anil the assistants, having finished the Quilon District, 
have resumed the examination of the woody tracts of Kotnrkerry District, discontinued from 
the difficulty of proouring assistance, and aro making considerable progress in the districts 
of Hunaboor and Umbalapilly 5 . 

In short, ... the progress of the Travancore survey is as rapid as con be expected. All the 
country south of a line drawn east and west 12 miles north, of Quilon has been finished. This 
comprises about a fourth of the kingdom, and, calculating on the progressive acceleration 
that will orise from the increased number of surveyors, wo may look forward at no very remote 
period to tho completion of that distant and unhealthy region 6 . 

In addition to tho straightforward one-inch survey of the country, large scale 
surveys were made of the town and environs of Quilon 7 , and of various oardamom 
gardens. Field work was closed for the monsoon, and resumed on 1st September ; 

.Time 1st 1818. This boin^ the commencement of the heavy rains on this coast, I directed 
the whole party into Quilon, to bring up the indoors work of the survey since its commencement 
in August 181H, having hod no leisure since that period to bring up arrears, of which now muoh 
wag to be done. A convenient bungalow as an office was built at my own expense, and the 
assistants. ..were directed to attend, stated hours being fixed for doing the indoors work. 

Lieut. Conner and his party oame in about the 18th inst. ... 

July 20th. This evening died tho assistant Perera, who came into Quilon with a fever 
contracted in the hilly tracts to the eastward. ... He has left a young widow whom he married 
in December lost year. ... 21st. Early this morning attended the interment of the remains of 
the assistant Perera at the burial ground at Neendacurra j left Quilon at 7 a.m. 

26th. Lieut. Conner who accompanied me from Quilon went on this day to Shencottah 8 
for the purpose of commencing on tho survoy of that district. ... 

31st. Arrived at the cantonment of Quilon. 

The whole of tho month of August within doors, examining and revising papers connected 
with the survey to the southward, and on the calculations of the triangles. During the greater 
part of the month weather stormy and rainy, and t he assistants often in consequence prevented 
from attending office ; also the papors being so very damp that they could not be meddled with 
without sustaining some injury. 

As work went on, most of tho scattered areas surveyed before 1811 were connected 
up and by the end of 1820 the survey was olosed down. Conner was transferred to 
Hyderabad, and took with him all the plans and documents which he finished off 
at Madras, and handed in during February 1821 ; 

1 to SG., DDn. 168 ( 216, 218 ). a Sub-asaistants Loag nod Fioker. 3 to SO. , DDn 106 ( 222) 
12-12-17. 'John Munro ( 1776-1858 ) Mad. Inf. ; QMQ. 1808 ( IL 471 ) ; Resident. Travanoore 1817-3 
[106]. m., Madras, 1808, Charlotte, sister to Valentino Blacker. • Ambalapulai, 68 C/7. » Renort of 
6-3-18 ; MM0. March 1818. ' MRIO. 189 ( 16 ); part of Quilon Dial., lb. 133 < 22 ). "58H/1. 
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A General Mop of both principalities [Travancore and Cochin ]... six sheets. The northern 
section, including much of Cochin and four districts of the collectonite of South Malabar, has 
alone.. .been left incomplete ; the insertion of the nnmcH, together with some trifling details, is 
all that remains necessary to perfect it. 

The memoirs, registers, mid routes, of each particular district will he found to accord in 
every particular with the instructions. ... Geographical and .statistical information. ..will be 
found in the document entitled Memoir of the Travancore Survey, in which also are given some 
general and hasty notices us to the production, resources, population, etc.. of the country. ... 

Having long anticipated with anxiety the completion, ...it is difficult to repress. ..the solici- 
tude we shall feel to learn the sentiments of the Surveyor General as to the manner in which the 
duties.. .have been accomplished. ... I have spoken in the plural, but in doing so will not derogate 
in the slightest measure from the high consideration duo to Limit. Ward. The principality of 
Cochin : the districts of South Malabar ; part of Travancore ; and the memoir of those tracts 
were undertaken and completed by Lieutenant Ward and inysoll as a joint labour 1 . 

In apologising for the time taken over this survey, Ward suggests that 

in taking into consideration the variety of inniediinents presented bv the mountainous anil woody 
tracts of the east, and the dense palm groves and detailed character of the country to the west, 
together with the heavy rains and the climate. ... it will not nppr.-tr so disproportionate 2 . 
Montgoraerie rated the quality of the work very high ; 

The survey depends on Col. Lambton's triaugulation. from which u minor triaugulation 
was conducted by the Superintendent, and the points determined thereby furnished to the 
Assistant Surveyors. The detail was mostly taken up by means of the plain table ; cireum- 
ferentors, perambulator, & field books were also used [ 206 ]. 

This was an excellent geographical, topographical, and statistical survey, ami the admir- 
able manner in which it has been executed, and that too under no ordinary difficulties from the 
wild nature of the country, reflects great credit 3 . 

The original planetable sections of Conner's survey of Coohin are still 
preserved, though in fragile condition. The twelve sections are beautifully drawn, 
in great detail, with green forest symbols, stump-shaded liills, and clearly marked 
trigonometrical stations 4 . 

Dindigul, 1821 

The resurve3 T of Dindigul had been taken up in 1815 by six assistant revenue 
surveyors under Turnbull 6 , but progress was slow and much interrupted by sick- 
ness [ II, 140 ] . Under his new organization Mackenzie decided to put this party 
under Benjamin Ward for the survey of Travancore. By the beginning of the rains 
of 1816, the greater part of the rich cultivated valley of Dindigul had been surveyed 
but "the great mass of mountains that divided the country from Travancore" 
remained, and Mackenzie preferred to leave this till Travancore had been com- 
pleted. With the exception of Chamarett the whole party moved to Travancore 
between July and December, and Mackenzie reports on 26th September that 
Mr. Turnbull has transmitted the map of the survey of Dindigul, which. ..conveys a very 
satisfactory specimen of these surveys, and an interesting addition to our knowledge of that 
part of the peninsula [ II, pi. 13 ]. The tallook of Outampallam and two small pollams are 
left unsurveyed which, with part of the mountainous tract may be taken up on the close of the 
Travancore survey. ... The danger of sacrificing the lives of the party by persevering further 
in a debilitated state of health in an unhealthy country will be admitted as a sufficient reason 
for calling them off to another duty. 

The memoirs, plans, and sections of the separate districts had been interrupted by the 
repeated sickness of jrds of the assistants. Mr. Turnbull, by persevering in bringing up this 
work, with a zeal highly commendable, has.. .transmitted 6 memoirs descriptive of the.. . dis- 
trict md zamindaries of Dindigul, with statistic tables of their population, cattle, etc., together 
with translations by himself, and by others of the assistants, of the historical accounts of the 
poligare of that district*. 

'DDn. 22H (61 ), 21-2-21. 1 Memoirs, M. 106. » DDn. 226 ( 61 ). 'MRIO. 4-PT-W : Coohin- 
BriMsh Boundary, ib. 131 ( I ). 10 CM. (418), Trnvononrc, oentral ft north; 25 sheets, one-inoh male; 
Conner * Ward ,- Oort. Utho. Pw, Madras, 1871. ' Alkln. Vorelm, Key en. MaoMnhon, Chsauuott. BH. 
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On the completion of the Travancore survey Ward moved his party 1 up to 
Dindigul early in February 1821 and, in spite of interruptions by cholera, com- 
pleted one thousand square miles of survey in six months. 

The series of triangles which were curried over the whole, preparatory to the survey of the 
details, were. ..extended. ..from bases determined by Colonel Lambton in Travancore, and the 
details inserted on sections, each containing 27 square miles [ II, 128 ]. 

The survey commenced in the vicinity of Periaooliim", and was prosecuted in throe different 
directions down the valley. ..embracing the valley of Wuraanad' bordering on the Tinivelly 
province, and brought to a termination in the latter end of April. 

The exploring of the Vurrhagerry mountains was the next and grand object in view, the 
survev 1 if which commenced in the latter end of May by penetrating into them by three diflorent 
passes, and with great exertion the whole of this mass of mountains was surveyed by the be- 
ginning of August, when the parties retired to Pulnay in the plains to the north. ..for.. .finishing 
and connecting the sections of the survey, and also to draw up such doouments as will be 
necessary. ... Thin duty will occupy me within doors to the latter end of September, when 
I hope to transmit the wliolo of the materials, ... together with some original surveys 
...executed by the assistant surveyors in 1815-0. received from the assistant surveyor 
Turnbull 4 . ... 

I have been induced to embrace a largo tract of intending mountainous country depen- 
dent on Coimbatoor, hitherto never explored. ... I hud it in contemplation to have extended the 
survey over the mass of the mountains of Dhullea...as it would complete the survey of the 
mountains from Cape Coinorin to the Poonany River, but the excessive bad weather prevailing 
on those mountains. ..induced me to recede to the plains 5 . 

Montgomerie had nothing but praise for the final maps ; "The excellence of the 
material. ..renders it one of the most perfect of any of the maps of the southern 
provinces which have been issued from this office [ 120-1 ]"'. 

Ward had been seriously unwell all the time on this survey of the mountains, 
but after a month's leave moved his party to south Coimbatore in November, 
with the prospect of work in the Nilgiri mountains. 



Nilgiri Hills, 1821-3 

The first surveyors to explore the Nilgiri Hills were Keyes and MacMahon, who 
visited them from Coimbatore in 1812 [ II, 147-9 ]• They were followed in 1818 
by two of the Collector's assistants who reported a fertile and healthy country at 
a height of eight to ten thousand feet above the sea', and on the strength of this 
report the Collector, John Sullivan 8 , asked for 

a rough survey, ... as "the inhabitants are extremely anxious to have their lands measured, 
under an idea that they are paying more than they ought to do". He obtained Rs. 300 to 
make the path to the hills more accessible, observing that if thi9 were not done, the revenue 
...would in a short time waste to nothing". ... The formation of the road was entrusted to 
Mr. Macpherson [ II, 428 ], in command of a party of pioneers, and to the same officer the 
survey of the lands. The road was reported as completed on 23rd May 1823. This was the 
old Srimugai Pass, which proceeded the Kotagiri 10 pass. ... 

Captain Ward, originally one of Colonel Mackenzie's assistants, surveyed the hills, and 
oompleted the valuable memoir which. ..was not submitted to Government till July 1826 11 . 

Macpherson testifies, 12th June 1820, to the salubrity of the climate ; 

My residence in these mountains has been since the 14th of March ( now about three months ), 
and probably the hottest seoson of the year 18 . ... So long book as 1815, I suffered an attack 
of the Ganjam epidemic, which appears to be an intermittent [ fever ] in its most malignant 
form, since which period... I have been subjected to occasional attacks of fever. At Madras, 
in December last, ... I had two attacks of ague ; in the February following at Coimbatore I was 
nearly brought to the brink of the grave by the same disorder. 

'exoopt Turnbull and the interpreter who went to Tinnevelly (II, 146). ' Periykulun, 68 F/12 
' Varunhanad, 58 G/9. 'Journal, MRIO. M 28 ; triangles, M 26 ; maps, ib. 133 ( 23-6 ) 146 ( 16 ) S-PT-lsl 
•Journal. 16-8-21: DDn. 185; to Mountford, 13-8-21, DDn. 192 ( 220). • DDn. 220 ( 201 ) 2-8-26 
from Collector to M Rev Bd.. 31-7-19. Price. "John Sullivan ( 1788-1866 ) writer. 1804 ; Collector Colm- 
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( 280-6 ). ,a He appends a record of daily temporaturen. 



112 



South Peninsula & Nizam's Dominions 



In March 1 ascended the Neelgheny, weak and debilitated ; in a few dayB my appetite was 
restored, and I soon recovered health and strength, since which period I have not had a single 
day's sickness 1 . 

Sullivan, pushed the development of this new health resort, and wrote to 
Mountford in November 1819 ; 

Instructions have been issued to you to prepare a map of Coimbatoor for the use of the 
revenue department in that province ; ... the survey of thesouthern... division, made under the 
orders of the Surveyor General in 1812, was extremely imperfect, and. ..no reliance can be 
placed in the map which is framed from it [ II, 149 ]. 

The resurvey of it appears desirable, and I am anxious. ..to ascertain from you whether 
that branch of the survey department which is now employed in Travanoore could, with 
convenience to the public service, be employed for a few months in Coimbatore bofore it 
finally leaves the southern and western provinces 2 . 

Mountford replied that the Collector's old map 
was not executed under the orders of the Surveyor General, but so far back as 1801-2 and 3. 
From the records of the office it appears to have been executed by young lads sent from the 
surveying school, and upon a much smaller scalp than it has been thought necessary to adopt 
in surveys of a more recent date 3 [ II, 14 7-8 ]. 

I perfectly concur with you that resurvey. ..appears desirable, ... its being so much inferior 
to other district surveys, particularly to the northern part of the Coimbatoor, executed 
since the establishment of the survey deportment 4 . The only objection. ..appears to be the 
delay which it will occasion in the completion of the survey of the Northern Circars [ 102 f. 

Pending completion of the Travanoore survey, Macpherson was called on to 
make a survey, but though he indented for instruments and received professional 
instructions he produced nothing of value. On completion of Ward's survey 
of Dindigul, Mountford recommended his move to Coimbatore and the Nilgiris ; 

The survey of the southern part of Coimbatore was executed by a few inexperienced young 
lads sent from the surveying school in 1801. The result of their work is in a general map in 
this office, and it exhibits little more than a mere sketch. On trying the work with Colonel 
Lambton's trigonometrically determined stations ( whose operations had not been commenced 
at the date of the survey ), its defects became sufficiently apparent. 

W ith respect to the survey of the Nilgerry mountains, it is evident from the field books... 
[ 11,149 ], that the assistants ( who had suffered much from fever ) were induced to hurry over 
the work ; the climate at that time being considered extremely inimical to the European con- 
stitution. I am of opinion that. ..the work should be revised at the same t ime with the southern 
part of the district, especially as it ought not to occupy the party more than two mouths*. 

Ward started the survey of south Coimbatore in November 1821, and moved 
up to the mountains in March, completing field work by July 1822. He carried 
out the triangulation himself, whilst Keyes and MacMahon filled in the detail by 
planetable, thus having the satisfaction of rectifying their hasty work of 1812. 
An important part of the operations was the determination of the height of the 
plateau and the peaks, and, writes Mountford, 

An area of 660 square miles has befn surveyed in the south-western quarter of this 
district. Lieutenant Ward intended, after bringing up. ..indoor work, to explore the lofty 
mountains on the southern frontier, and about the beginning of March to ascend the Nilgherrie 
mountains. 

As the state of the atmosphere may. ..prevent Lieut. Ward. ..determining trigonometrically 
the elevation of the principal peaks of that interesting tract 7 , it appears advisable that he 
should have the means of doing so by approximation. I have an Engletield's mountain 
barometer ( my own ) disposable for that purpose, and have applied to Government for 
permission to purchase another from the shops, by means of which tho corresponding 
elevations of the mercury in the plains below may be registered. 

In taking thia precaution, however, I shall not lose sight of the greater dependence to be 
placed in the results to be obtained from the former method, if it can be obtained without 
undue interruption to the survey 8 . 

He was authorised to purchase as many mountain barometers as he could find. 



'Grigg (Appx.lv.). ! DDo. 148 ( 224), 27-11-19. »No record found of this early surrey. 
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In July Ward reported that ho had completed the survey and withdrawn to 
Coimbatore for mapping 1 : . 

I have. ..taken. ..elevations and depressions lor determining the heights of some ol the emi- 
nences on that extensive mountain, but it will require some time before I can report on thorn. 
... On descending the mountains I revisited sev eral of my stations for the purpose of revising 
the angles taken in the months of March and April, the weather at that period being very un- 
favourable.. .011 account of the very hazy state of the atmosphere prevailing all over.. .the low 
country 1 . . , 

During the working season of 182'J :i. he completed the remaining part ol 
Coimbatore to the east 3 , and then took up survey of the Kundan hills, on the 
Malabar border, lf> miles south-west of Ootacamund : 

In the map of the Malabar Province by the Bombay surveyors, surveyed from 1792 to 1799- 
[ I, Ml-.! ]. the situation of these mountains forms a perfect blank and. as they resemble the 
Neelgherries in their prominent features, ... forming a part of that mass of mountains. ..and, 
as their western front ier forms a part of the great line of gauts, 

permission was obtained for their survey. Ward carried this out himself, leaving 
Keyes and MaeMahon to finish off south Coimbatore. In November 182:1 he took 
three months leave owing to " the precarious state of his health", and the assistant* 
also were given leave to the Presidency. 

A reduced copy of Ward's map faces page 5 of Price's History of Ootacamund, 
and his Geographical and Statistical Memoir forms an appendix to Grigg's Manual 
of the Nihjiri District. 



Malabak, I82H-30 

The survey of Malabar between 179:5 and 1800 by Etnmitt, Johnson, and 
Moncrieff had' been carried out by radiating and intersecting route surveys, held 
together by a few astronomical observations for latitude. These routes had been 
arranged mainly for fixing the more important boundaries and communications, 
and in no way provided a complete or reliable map of the country [ I, 131-2 ]. 

The French territory at Mahe had been occupied by the British during the war 
with France, and was, like Pondicherry, handed back during 1817 [ 97-8 ]. Maps 
were prepared from a survey made by Monier Williams in 1802 [ II, 456 ] and older 
French maps 1 , about which Mackenzie writes in 181t> ; 

There is scarcely any difference between the English and French maps as to extent of 
ground. Our people then seem to have puzzled themselves ife others. ..without any ground. 
In a matter, however, that may involve the national interests of two European powers at 
some future period, I should apprehend an accurate survey of the whole tract, including Konng- 
otte, should not take but a few days. It is scarcely 4 or 5 square miles. 

Whilst the survey of Coimbatore was still in progress, there was some discussion 
as to whether Ward's next task should be ( ianjam, the most northerly of the Circars, 
or Malabar ; 

The general geography of the peninsula would undoubtedly be best promoted by employing 
Captain Ward and his assistants, as originally intended, in the Oanjam District. Coimbatore 
in all its details will not be finally completed before December, so that it would be April... 
before they could possibly reach the held of their future labours. ... 

Experience has. '..shewn that a change from the southern part of the Malabar to the other 
extremity' of the Coromandel Coast is generally attended with more or less sickness. This, 
however, is an inconvenience which may be felt at all times, and I. ..only advert to it here in 
reference to the smellness of the party, and to Captain Ward's precarious state of health. 

By undertaking the survey of Malabar now. the party will have the whole of the next 
fair season from November ( when the climate becomes least inimical ) before them, and a 
very considerable portion of that district must be accomplished by the time that thev could 
reach Ganjain. ... In a military as well as a geographical point of view our knowledge would 

'Map of Ootacamund & plateau, 1-incli scale, 1822 : MEMO. 136 ( I ) : MRO. 253, 2*0 ; memoir M 78 
•Triangles, MRU). M 20. DD11. 194 ( 105 ), 8-7-22. J Map. MRIO. 133 ( I, 2 ) ; memoir, DDn. 188, M 
637. «Mapa by William*. MRIO. Misc. 2-0-91 ; FreooK map made by order of Marshal Belcomtw,' ib. 
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be much improved by the proposed measure, the present map being both extremely 
defective and inaccurate 1 . 

Ward therefore took up the survey of Malabar with his two assistants, in June 
1824, but in August was granted twelve months leave to the Capo on medical 
certificate. George Arthur was transferred from the Hyderabad survey to take 
charge during his absence, but his health was poor, and most of the work, even 
triangulation, fell on Keyes and MacMahon. Arthur was granted sick leave to 
Europe in April 1825, and it was not till December that another officer, Horatio 
Noble, was found to take his place. Keyes died and was replaced by Malcolm. 
On Ward's return 2 Montgomerie writes to him ; 

It will be an object of your first care to examine and revise the triangulation on which assis- 
tant surveyors MacMahon and Malcolm have lately been employed, and you will take an early 
opportunity of minutely examining whatever has been executed by the last-named assistant, 
as there is but loo much reason to doubt his accuracy. ... 

The Collector of Malabar lately complained of inaccuracy as to the names of villages in a 
map furnished to him from this office, which was compiled from materials. ..connected with 
the survey of the Cochin Stat* [ 1 10 ]. ... It will be necessary that you immediately call. ..for 
correct, lists of the wh"le of the villages. ..of Malabar. 

Tlie survey. ..has hitherto met. with so much interruption as to lender its successful progress 
now an object, of great solicitude 3 . 

To the Surveyor General he reported that 

Captain Ward, having found accomodation for his family at Tellicherry 4 , resumed charge of 
the survey. ..which I hope will now be prosecuted with more vigour than has hitherto been 
the case, for the little progress made by the assistants during the last quarter is in my opinion 
too strong a proof of want of activity and zeal, for although... the assistant Malcolm had at in- 
tervals been unwell, such was not the case with the senior assistant, and T do not think that. ..is 
sufficiently accounted for in the. ..want of assistance on the part of the inhabitants 5 . 

In his report of May 3rd, Ward was 
happy to state that... the progress made during the past quarter over a very wild tract of country, 
though not extensive, is very satisfactory. Lieut. Noble, who commenced operations about 
the middle of March, ... has been indisposed the greatest portion of last month. ... He has, how- 
ever, gone over a surface of 18 square miles for the short time he has been in the field 9 . 

Work now proceeded steadily. Wynad was surveyed during 1826-7, and con- 
nection made with the Nilgiri triangulation 7 . Noble resigned in November 1827, 
and was replaced by James Du Vernet, who did much useful work during the next 
twenty years. Field survey and mapping were all completed early in 1H30 8 , when 
the party, strengthened by two apprentices, moved to Madura 9 [ 4 ; pi. 12 ]. 



Nizam's Dominions; Garling, 1816-20 

The extensive dominions of the Nizam of Hyderabad had hitherto been mapped 
from route surveys that provided a mere skeleton of geographical information. 
For many years the sketches of Bussy's marches between 1751 and 1758 held the 
field alone [I, 115 ]. Then the enthusiasm of Mackenzie and Orr between 1792 
and 1708 produced Mackenzie's maps of the Deccan [I, 1 16-7 ] ; De Havilland 
and Blair had followed from 1806 to 1810 [ II, 133-4], and further information 
came from officers of the Quartermaster General's staff. 

The geography of the Deccan had long been Mackenzie's particular interest, and 
it was natural that it should claim his first thoughts on his return in 1815. 
He chose Garling, who had held successful charge in Goa, and sent him up to 
Hyderabad early in 1816 with three assistants 10 to start a regular survey of the 
southern districts, through which Lambton had recently taken his main triangles 
[ H. 2 49 ]• The survey was to follow the general plan developed in Mysore and 

1 MoiiDtford to SO., 12-9-23, DDn. 200 ( 187 ). 'resumed oharge. 16-1-28. " DDn. 202 ( 321 ), 
12-12-25. « 40 M/10. ' DDn. 218 ( 52 ), 18-2-28. ■ ib. ( 1 1 ), 3-6-28. ' MRO. Map 253 ; 10 Cat. ( 359 ). 
•22 field sections. MBIO. B-PT.29 ; maps, MRO. 180; MRIO. 138 (38-17): 138 ( 12 ), memoir, M 14. 
• DDn. 237 ( 218 ), 4-3-30. " Howell. Hill, and Malcolm. 
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the Ceded Districts. Garling received his instructions on the 20th May 1810, and 
reached Hyderabad on 2nd July ; 

After communication with the British Resident he wus...to proceed to survey the linoab, 
or countrv between the Tnomboilra 1 and Kistna. which is recommended by the llesident as more 

convenient. ... The districts, Pagtonr, Kachoor 2 , &c ailjncent to our Ceded District* on 

the Toonibodrii, ... coming appropriately in contact with our former surveys, and well adapted 
for.. .gradual extension 3 [ pis. I, 24]. ... 

The field work of the district of Alpoor 4 was completed hi the beginning of August, and on 
• 1st September [ t inrling 1 had commenced wit h the Godaval 5 purgannah, in which some progress 
.hod heen made, tho' the increasing damp weather and other circumstances hud occasioned 
delay. ... Ho expected 1o leave it for Rachore by the 15th of September. ... He has. ..experienced 
little difficulty, mid mitch of an accomodating disposition in tho authorities. 1 am henco 
encouraged to hope that these surveys may be with equal success attempted in the northern 
part of the Nizam's dominions, as soon us the completion of those in hand in the Company'* 
districts leave a sufficient party at disposal 9 f 4 .5 ]. 

Work was carried on through the war of ISIG-8 with a few interruptions, 
Mackenzie reporting on 3 1st July 1817 ; 

The movements of troops and the incursions of ;lio freebooters ( March ls|i> ) thro' r.ln> 
whole extent of the Nizam's c ountry have interrupted surveys [ 96, 223 1. 

Lieut. Garling, in charge of tho ]>arty of .') assistants in the Doab, reports. ..that he had 
commenced oti the district of Kachoor oy nth November. The state of alarm of tho country 
at that time. ..had induced him to civil in tie) assistants, .md...it was his intention. ..to remain 
for a time in the vicinity of the British [>osls on the Toinbudra ; these alarms having subside' 1 by 
the middle of January, ho wrote on 3rd Fobmary that he had t.h?n resumed the survey. ... 

Tho' the survey of the Dooah... adjacent lo our own territory appears to proceed willi all 
possible success, yet I consider the success of.. .more small parting of this kind very doubtful 
within the interior of the Nizam's Country, until it is more tranquillized [ 408-10 ]'. 
• Raichur Circiir was completed by the ond of 1817 and with tho maps Garling 
submitted a complete memoir, signed at BeLlary on 1st August 9 . 

The field work of this survey was finished in December, and Cuptain Garling with the 
ajtablishment retired, in oonsquenco of the unsettled state of tho country, to Bellary to bring 
up the details. In that portion of the Dooab which belongs to the Nizam there are only two 
Sircars, Rachore and part of Moodgul 9 ; that of the Sugur, contrary to what was supposed, 
lying entirely north of the river. ... 

Captain Garling, in addition, had been engaged on the requisition of Mr. Kussell, Resident 
at Hyderabad, in preparing an "outline sketch of the Nizam's Territories between the Kistiiiih 
and Toongoobuddra, exhibiting their general divisions into purguimahs, with a memoir illus- 
trative of the same, and distinguishing the eircar lands from those granted in jughire" 10 . 

Sagar Circar was completed between December 1818 and July 1819 11 but 
Mackenzie was indignant that Garling had taken the opportunity to extend survey 
into Bijapur beyond the western frontier, even though this extension was to prove 
most helpful to the Bombay surveyors later on. Mountford had reported that, 
independently of the trigonometrical and detailed survey within the limits of the Sugger 
Cirear, ... a series of permanently defined and accurate bases have been determined in the 
Beejapoor District, by which means the city of that natno has been intersected, and thus its 
true geographical position determined 12 together with the figure and extent of the ruins of 
that once famous capital [ II, 452 ]. 

These stations, together with those determined in Savanoor 13 by Captain Garling, will verv 
much facilitate the survey about to bo undertaken of the Poonah territories 14 [ 125 ]. 

Mackenzie's reply was decidedly peevish ; 

What business Capt. Garling has with the surveys in that quarter I cannot comprehend. 
I have early pointed out tho survey of the Soubah of Hyderabad for that officer anil, if the 
circumstances do not admit of his going on with that , it might be most proper to point out any 
other, if Government mean to continue their surveys. ... I recommend to you, Mountford, to be 
cautious regarding that survey. ... Captain darling's survey should be conducted under the 

' Tiingabhnclnv R. joina Kirtim 01 1/1. "Ruichur, .58 D, H ; 57 A, E. 'from SG., 1-8-1U ■ MPC 
28-w-lO. ' Alampur, 57 1/1. "dadwul, 50 H/16. "from fid., 28-0-16; MPC. 11-11-10. 'MRIO.M501 
"Memoir, jb. M 178, 181 ; maps, 07 ( 6, 7 ) ; 68 ( 3 ) ; 7I)( 74, 77 ). » Muilgul Circar, survrt. 1817, oopy from 
original neotion§, 2 m. to inch ; MRIO. 3-PT— 1 7 ; memoir, ib. M 176 [ pi. 13 ]. '» from Riddel], 6-3-18 • MMl ' 
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regular system laid down, or not at all. ... He lias no business with any part west of the Nizam's 
frontier that I know of, and if he has gone without orders, I shall not be the man to justify it. 

Beware of anticipating orders on any pretext, however plausible, and refer to ine whea 
occasion requires it [ 132 n.4 ]. ... The survey can never go on if every surveyor is at liberty to 
go about as he pleases. The antiquity or former importance of Beojapore is no reason. ... If 
that country is now wanted, there are abundance of officers willing to undertake it 1 . 

Field work was interrupted by 
the general sickness...which had induced the superintendent to withdraw to Bellary for the 
benefit of modical advice. ... The assistant surveyors have been Bent out to complete the 
field work but, ... owing to the very wenk and debilitated state of Captain Garling'a health, 
the surgeon had recommended his remaining at Bellary for a short period. ... On tho com- 
pletion of Bold work, it is the intention. ..to assemble the establishment at Hyderabad for the 
purpose of bringing up the details during the monsoon, and to concert with the Resident 
arrangements for the further extension of the survey north of the Kislna*. 

Mackenzie did not like so much of Garling's concert with the Resident, and 
wrote to Mountford : 

I have already cautioned you not to bo too rendy to take things on anticipation in that 
quarter. The proposition that he is to consult ami receive orders from tho Resident of Hydera- 
bad as to surveying north of that city is also objectionable, and until he fulfils what I proposed 
of the districts south of it. I cannot agree. If he cannot survey the districts proposed in tho 
Nizam's country, it would be best to employ the assistant surveyors in the Company's northern 
districts of Chicacole, Ganjom. etc. ; besides, I have my own plans in view for the rest of the 
Nizam's country, as soon as parties can be spared. 

I l>eg, my dear Mountford, you will be careful not to go into plans thus obtruded against the 
proper authority of the department 8 . 

Mackenzie was particularly jealous on this matter because of a request from 
Russell for several surveyors to push on the exploration of the northern territories 
[83-4]. During 1817-8 Riddell had compiled a special map at Russell's request, 
much to Mackenzie's wrath, and the Madras Government had specially asked that 
both Lambton and Garling should supply Russell with as much geographical material 
as they could ; but, writes Lambton, 

My proposal for filling up the intervals of my survey by employing youug officers who are 
competent to act under your direction has been objected to, on the principle of its being contrary 
to the orders of the Court of Directors. ... Surely that Honorable body, so truly liberal in 
promoting everything.. .useful, never intended to prevent n Resident's obtaining geographical 
information respecting the territories in which he resides in the most expeditious way that he can : 
especially when such materials might be turned to account in the Surveyor General's Office. I 
...hope that you will succeed with the Governor General in having as many useful hands attached 
to you as will give you a tolerable sketch of tho Nizam's country in about four years [ 278 ] 4 . 

Riddell also wrote to Mackenzie ; 

Hodge wrote to nie about the scheme of surveying the Deckan under the local authorities. 
He hacl an offer from Russell of being employed and, now that the field survey branch of the 
Quarter Master General's Department has ceased [II, 321-2 ] is placed at the disposal of the 
Resident 6 . 

Such proposals were, of course, infringements on the duties of the Surveyor 
General which Mackenzie could not tolerate ; 

I can soy nothing more regarding the Deckan map till I get copies of the correspondence ; 
I am sorry it went beyond its mark, as 1 conceive a bare copy of what was in the office was 
sufficient. This was the only point in which poor Riddell departed from my instructions, and 
he wrote nie it was in consequence of a private letter from Mr. Russell'. ... It was a great error 
to think of compiling a map in the office in Mudras which win not known in the primary office, 
and entirely contrary to the intention 7 . ... 

The difficulties. ..at Madras, and also with the only surveyor in the Deckan under my orders 
originally, liave of lute increased, particularly that of Hyderubad, where the surveyor seems 
to bo acting independently. ..and, 1 am concerned to add. by the authority of theResident, 
who seems to have taken on himself the direction of this survey, a measure I should have 
officially reinonstruted against... did my health permit ine to go into so unpleasant a detail. 

1 UDn. 149 ( 51 ), 23-3-10. 2 from Mountford, 18-6-19 ; DUn. 148(19). 3 DDn. 149 ( 78 ), 4-9-19. 
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Be §o Rood as to communicate this where it may he necessary ; ... I long ago stated my 
opinion of the consequence of the unusual application of Mr. Russell to have the surveyors put 
...under his orders. ... The surveyor, who has been opposing my orders and instructions for 
a long time [ has been ] proposed by Mr. Russell to bo sent to another quarter. The moment 
I am well enough I will officially remonstrate... and... propose the most obvious remedy for a 
surveyor disobeying the orders of his principal 1 \ }o.( |. 

Mackenzie's patience was completed exhausted when he heard that Garling 
had undertaken a survey of the western boundary on Russell's request 2 . This 
stretched over 700 miles from Afzalpur on the Bhima River, northwards to Ahmad- 
nagar, and occupied from October 1819 to June 1820. Garling himself Tan a net 
of triangles along the whole line, whilst one of his assistants surveyed the boundary 
and the villages on either side of it. Some of the detail survey was effected by 
"a private draftsman'', A. D'Houlbee, engaged by the Resident 3 . 

Mackenzie writes indignantly to Metcalfe, who was shortly to succeed as Resident, 
complaining of 

the removal of Capt. darling from the qunrter recommended by me. ..to a survey of limit, 
which might have been defined in a very short time by any competent oflicer of the troops 
employed in that quarter. T know thai country, & I know positively that there was no necessity 
for removing Capt. Garling to that duty. ... 

Capt. Calling has followed this by plans entirely opposite to mine, ... a deliberate attempt 
to perplex & retard what I hail submitted in 1816. ... I wish to know whether Mr. Russell was 
authorised to break up the.. .survey. * to apply its establishment to a plan of his own 4 . 

There is no reason to think that Garling had the slightest intention of flouting 
the Surveyor General's wishes, and it was natural that he should look to the 
Resident for guidance in the details of his programme. Mackenzie's ill-health was 
largely responsible for this bitterness. He admits that he had several letters from 
Garling lying unread ; he refused Garling's request for leave to come and see him 
in Calcutta on the grounds there was no officer available to act for him 5 . 

The party was pursued by bad luck : Terry died in 1819, and Garling himself 
died in June 1820. Mackenzie was aging — his health broken — and he also died, the 
following year. 



IIvderahad Survey, 1820-3 

After Garling's death mapping was carried on under Thomas Hill, tho senior 
assistant, till in October 1820 Mountford called him down to Madras. After hand- 
ing in the Travancore maps, Conner took over charge, and on the maroh up to 
Hyderabad the whole party "suffered considerably from fever and from the 
epidemic. Within a month of reaching Hyderabad Conner died, 2!)fch April 1821. 

Robert Young [ II, 320 ] was appointed to succeed but did not take over charge 
until December, and in the meantime Hill carried on the mapping with four assis- 
tants 6 , and took up field survey in the districts west of Hyderabad ; 

Thevo were three maps compiled by us ; one containing the Nizam's western boundary, 
surveyed in 1819 and 1820. which is comploted and is now in possession with the Resident, 
Mr. Metcalfe [If, 471 ] 7 , for transmission to the Governor General ; the other two, containing 
the whole of the surveys in the Nizam's territory on a scale of 8 miles to an inch, one 
of which was thoroughly completed and taken to England by the late Resident, Mr. Russell, 
when he left this for Europe [ 201 ] : the other, with copies of all tho road surveys in 1820, are 
in possession with a Lieutonaut Burr [ 281 ] of the Russell Brigade for completion 8 . 

Mountford reports in November that. 

Although the officer appointed to the charge of this survey has not yet joined the party, 
considerable progress has nevertheless been made. The long experience of the head assistant, 
Mr. Hill, ... has enabled him to carry on the work in all its details without interruption. Tho 
reduction. ..to the scale of 4 miles to on inch, and the original sections of the survey, have 

'to an offioer in Public Dept. Madras ; DDn. \r,i ( 03 ), 10-8-19. 'Memoir. DDn. 183, M 173 • Map 
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been brought nearly to a close, Captain Young had proposed leaving Nagpoor ( provided 
he could get relieved from the charge of the pay office ), on the 20th instant 1 . 

Young actually left Nagpur for Hyderabad on 4th December, and in January 
took the party east of Kurnool to an area covered by Lambfcon's triangulation of 
1811-12 [II, 245-6 ], a choice which appeared to Mountford ''to be very judicious 
and proper". Lambton wrote from Ellichpur 

to my sub-assistant Joseph Olliver who i9 now at the French Hardens [ 11, 304 n.u ] to supply 
...a sketch of the triangles. I am not sure whether the elevations of the stations ubove the 
sea have yet been computed, hut, if not, you shall he supplied with them as soon as they are'. 

By February 1822 an area of 2,205 square miles, surveyed since Conner's death, 
had been fair mapped, and Mountford reported that 

Captain Young and his party commenced their operations 011 the I :Uh February, and by 
the end of the quarter an area of nearly 1200 square mile* had been surveyed, notwithstanding 
the prolonged indisposition of Assistant Surveyor Hill. The greatest part r.f the work has been 
protracted on a scale of 2 miles to an inch, and some progress has been made by Mr. Hill in 
reducing it to the scale of Arrowsmith'a map [ 288 ]. 

It is Captain Young's intention to push on the field work towards a junction with the tract 
surveyed last year, but I apprehend he will not be able to prolong his stay in the field beyond 
the middle of June, which is the usual period for the setting in of the rains 3 . 

The party continued to make good progress up till 6th April 1823, and covered 
part of Daverconda Circar 1 , though Young "'was driven to quarters by an attack 
of the liver". The same month the assistants were brought into Hyderabad, Young 
reporting that 

the course of the Kistnah has been explored from latitude 16°, longitude 78° 20' 19"'4, as far 
as a chain of mountains almost impenetrable except to the Chenchooars, a tribe of Hindoos 
inhabiting these wild ami gloomy tracts. The full area reported surveyed during the quartor 
was nearly 29,000 square miles 5 . 

He was granted five months sick leave, hut died at Masulipatam on 2nd July. 
George Arthur had been appointed assistant in anticipation of this leave, but Hill 
took charge once more until the arrival of John Crisp [ II, 321 ]. 

Hyderabad Survev, Crisp, 1823-7 

Crisp took over charge in September 1823, finding that Arthur, Hill, Ficker, 
Chamarett, and Britain, had spent the rains on arrears of mapping and a survey of 
cantonments. 

Under CriBp's charge they now completed the area to the south-east, as far as 
the Kistna and including the country round Khammamett", and in 1824 moved 
west towards Gulbarga. Arthur was transferred to the Malabar survey in 
September 1824, and in February 1825 Crisp reported that "although two of 
hiB ablest assistants have been laid up by attacks of fever" the party had surveyed 
about 3,500 square miles during the past quarter. 

About this time Montgomerie pointed out that though a large area of the 
Nizam's southern districts had been surveyed, mapped, and described in detailed 
memoirs, yet the material was not arranged in orderly manner by oircars, the 
regular administrative divisions. Blacker, Surveyor General, decided that, in 
view of the many changes, it would be well to suspend field operations for a year, 
in order that Crisp might bring the records up to Calcutta, and re-arrange them in 
orderly fashion [ 121 ]. The party was therefore withdrawn to the Presidency, and 
Crisp moved to Calcutta in November 1825, being joined there by Thomas Hill' 
with the records. Twelve months later he had reduced the surveyed area to a map 
on the scale of 1(3 miles to an inch 8 , and had systematized and compressed 
the. ..records, which embrace indiscriminately a large tract. ..surveyed at different periods, 
into distinct form and arrangement of circars. 
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Of the fifteen oiroaia, or provinces, whioh have oorae under the operation of the survey 
five only are completed, vix... Haichoor, Moodgul, Suggur, Pangull, and Ghimapoor. The 
three former, executed and modelled by Captain Garling according to the provincial arrange- 
ment, are already in deposit at the office. The two latter are herewith submitted in the accom- 
panying volume. ... From the same original sources I have separated and compiled all that 
relates to the remaining ten, and propone immediately on joining my station to complete and 
forward them in succession. 

As myself and my assistant Mr. Hill are now prepared...to rejoin the Hyderabad survey 
party in the field with all possible expedition, I propose sending Mr. Hill by the first opportunity 
in December to Masuliputam, but I. ..crave. ..to postpone my own departure until January 1 . 

The party re-assembled at Hyderabad during January 1827 for field work in 
the ciroars of Golconda and Daverconda* [ pi. 18 ]. In April Crisp resigned in order 
to take up another appointment, and was auoceeded by James Webb. 



HydebIbId Subvey, Webb & Mobland, 1827-30 

Webb took over in May 1827, finding Hill, Chamarett, Long, and Britain, and 
receiving the following instructions ; 

Sixteen circars in whole, or in part, have come within the operations of the survey north of 
the Bheema and Kistna rivers ; two only are complote in their memoirs, Ghunnapoor and 
Pangul. The memoirs of the other oircars will. ..be completed. ..when they shall be finally 
surveyed. It would appear from Captain Crisp's letter. ..to have been his intention to com- 
plete the survey of the Golkonda and Daverkonda circars, but, as. ..portions of the circars of 
Bonaghier and Nelgoondah may fall within the operations of next season's survey, you 
Bhould make your arrangements accordingly, and. ..for extending the survey the following 
season to the eastern limits of the Nizam's dominions 3 [ pi. 18 ]. 

In March 1828, Henry Morland, who was to be connected with the Hyderabad 
survey for the next twenty years, joined the party as assistant, reaching Khammamet 
via Masulipatam [5, pi. 13 n. ]. Progress during the past season had been poor and 
Montgomerie sent Webb a tickler ; 

The very limited extent of country that has been surveyed by your party since taking the 
field in October last being so far below the aver.ige... executed by the same assistant surveyors 
in 1825, I am compelled to call on you for an explanation. 

This was applauded by the Surveyor General, Hodgson ; " You did right in giving the 
Hyderabad assistants a rule ; they certainly are not over-industrious, and require 
keeping to their duty "*. 

Work was closed on the eastern frontier, and connection made with Snell's 
survey [ 102 ]. Early in 1829 Morland, with Hill and Long, surveyed about 1,100 
square miles of Palnad, which had now become part of Guntur [ 97-8 ]. Webb took 
sick leave to England in July, leaving Morland in charge, and Montgomerie reports ; 

27th October 1829. The party in the Nizam \s Dominions is now rather strong, and in a 
short time I hope will be very efficient. Lieutenant Morland, lately appointed to the charge, 
has not had much practice in surveying, but, from the manner in which he acquainted himself 
during last season, I have reason to hope that he will conduct the survey with success. 

Lieutenant Dardell, lately appointed assistant officer.. .is on his way to join the party 
which is now employed in the Maiduck Circar 6 [pi. 13 ]. The remainder of the party consists 
of 4 assistant surveyors, 1 sub-assistant, and two apprentices lately joined, whom I consider 
sufficiently qualified for field work. Mr. Hill, the senior assistant surveyor, has been suffering 
from dropsy for some time past, and will, I fear, have to be transferred to the pension 
establishment. The records of the survey of the Bonghier Circar.. .havo lately been received'. 

20th October 1830. The Hyderabad party took the field in the beginning of the month ; 
it will be employed in. ..the Warungul Circar 7 until about the commencement of the hot weather! 
when it is Lieutenant Morland's intention to endeavour to complete the survey of the Kum- 
mumett Circar. As a considerable portion of the tract. ..is considered nnhealthy...I have applied 
...that an assistant apothecary may be attached to the party 8 . 
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27th Ootober. The assistant officer, Lieutenant Dai dell, was. never before engaged in 
survey, so that his time was mostly occupied in receiving instructions last season. He will 
take a share in conducting the minor triangulation 1 . 

Amongst other maps the India Office catalogue shews, 

Skeleton plan, exhibiting the whole tract surveyed in the Nizam's dominions, from the 
commencement in 181 6 to the present time, ... 17th July 1830, scale 18 miles to an inch [ pi. 24 ], 
Hyderabad topographical surveys, scale one inch to one mile. 

The first portion of the surveys was made in separate circars, and drawn on small sections, 
measuring 14 inches by 7 each, including on each section 12' of latitude and 6' of longitude 
[ II, 128, 215, 229 ; III, 206 ]. The subsequent survey was carried on continuously, and drawn 
on paper of large and varying sizes 8 . 

Professional Reviews, 1824-30 

Frequent reference has been made to comments by Duncan Montgomerie, who 
succeeded Mountford as Deputy Surveyor General in July 1824. After the usual 
course at the Military Institution [II, 321], he had been employed with Mountford 
on maps that were greatly admired for their beauty and clearness [ II, pi. 12 ; III, 
pi. 11 ]. He was for a short time surveying on the Nagpur — Hyderabad borders 
[ 83-4 ] and later in the Maratha Deccan [ 125 ], and he obviously had outstanding 
talents, for Mackenzie had for some time been anxious to secure him for charge 
of a field party. He recommends him to Malcolm for employment on the map of 
Malwa [ 84, 267 ], as 

an officer who stnnds on my books. ..on account of the great satisfaction he gave in reducing 
the whole surveys of our Military Institution, in concert with another officer who has been 
already provided for [ Mountford ]. ... 

The beautiful and satisfactory specimens of Mr. Montgomerie's drawings, and his character, 
induces me to recommend him ; ... he is now with his regiment at Kllore, and I write his Colonel, 
... who is much interested in him, that I have taken the liberty of recommending him to you. 
... I enclose an extract of letters regarding Lieutenant Montgomerie, whom I never saw ; the 
specimens of his drawings in maps are indeed beautiful 3 . 

He mentions him in several letters to Mountford during 1818-9, for example ; 
"Mr. Montgomerie, I conceive, had the first claim to be employed. ... There should 
be some remembrance of former service" 4 . 

Within a few months of his appointment as Deputy Surveyor General, Mont- 
gomerie suggested that the older district surveys should be brought into line with 
the later surveys based on Lambton's survey, for their better incorporation into 
the new Atlas of India [ 194 ]. Blacker replied ; 

The districts of Tinnevelly, Madura, Dindigul, Trichinopoly, Tanjore, and Poodoocotta, 
are represented to be those which have been thus imperfectly surveyed [ II, 139-51, 162 ], 
and it will be proper that you should suggest to Government the employment of a certain 
number of qualified officers to extend a plain triangulation. when necessary, between Col. 
Lambtoji's points 6 . 

Blacker also sent him a sketch by Mountford shewing progress of the surveys ; 

I am desirous of receiving as early as possible a new sketch with the same view, but modified 
...to exhibit those portions of the country which may be considered as "finally surveyed". 
The leading principle of this classification will refer to. ..the Great Trigonometrical Survey, 
which will be considered to include all Lieut. Garling's triangulationa. 

Colonel Mackenzie's survey of Mysore, although not grounded on the Great Trigonometrical 
Survey, will also be considered final ; so will all such. ..surveys us have been proceeded by, ... 
or. ..subsequently corrected on, indubitable triangulation. ... Much of the revenue survey will 
have to be struck out, ... but Bhould there be any detailed surveys in which you may repose 
confidence.. .you will. ..exercise your discretion as to including it under "finally surveyed"*. 

On receipt of Montgomerie's report, Blacker asked whether 
those surveys which you consider "finally surveyed" are complete in all their records, and 
that these are preserved with so much care as to be.. .immediately accessible to reference. ... I 

1 DDn. 237 ( 249 ). 1 10 Cat. ( 282-3 ) ; GBO. museum, original 4- in oh »vy. Seonnderabad oant., 1828. 
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NIZAM'S DOMINIONS 



Reduced from one-inch survey of Medak Cirear, season 1 8211 HO. 
by Hyderabad 8urvey party under Henry Morlnnd [it 9]. Shows 
M&njira River, flowing north towards Medak, 50 m. north of Hyderabad . 

The tanks are often dry. 

The topographical survey of the Nizam's Dominions was com- 
menced in the extreme south-west under James Uarling in 1818 [ l is ] 
and continued with occasional breaks till 1855. Henry Morland held 
charge for more than twelve years between 1820 and 1848. 
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consider... any plan as unworthy of confidence when the records are either missing, unsatis- 
factory, or incomplete [I, 225], and. ..therefore.. .class under the head of '■requiring to be 
re-surveyed" the tracts comprehended in Captain Beataon's map of the Palnaud District 
[I, no ; III, 96 ], and Captain C. C. Johnson's map of Nellore and Ongole districts [ II, 149 ]. 

' The insular parts.. .on the borders of the Military Institution's survey require to be surveyed, 
and the portion of the Madura and Trichinopoly districts. ..should be surveyed at the earliest 
opportunity, after which, and the extension of the Malabar survey through Canara, with the 
Braall districts of Punganoor and Venkatyghurry Kotah 1 , the topography of the southern parts 
of the Peninsula would appear to be complete 2 . 

Montgomerie then submitted a full review of all the surveys shewing the extent 
to which original documents and memoirs were complete and Blacker asked that 
these should be brought up-to-date for all surveys then in progress ; 

I am fully aware field operations may be partially interrupted by the duty .. .which I consider 
paramount to all others. You report the deficiency of memoirs of surveys whose plans are 
already in your office, and which may therefore require to be surveyed over again. It is con- 
sequently evident that the written registers and descriptions, not the plans, are the essential 
results of the operations of a survey, and that if they are not satisfactorily prepared, the 
expences of the survey may be considered in a considerable degree nugatory 3 . 

On these orders both the Hyderabad and Vizagapatam surveys were closed down 
in 1825 [ 102, 118-9 ], whilst Montgomerie made that critical review which has been 
frequently quoted, and on which the future programme was based. 

In January, 1827, after discussing with Hodgson what material was fit for 
incorporation in the atlas [120, 284 ], Montgomerie addressed the Madras Govern- 
ment regarding the 

state of this department, both as relates to the immediate duties in the office, and what has yet 
to be accomplished in the field. ... The drawing establishment is now strong, and.. .the parties 
ill the field are weak. ... 

The surveys executed under this Presidency since. ..1810, accompanied by ample memoirs 
and comprehensive statistical accounts, are not surpassed by those of any other country*. ... 

The surveyors. ..have no doubt possessed a great advantage from the Great Trigonometri- 
cal Survey, either as the foundation of the late surveys, or as the means of verifying those 
which had preceded it. ... [Of] the diversified features of the country, being in general 
favourable for an elegant topographical delineation, every advantage has been taken. ..by the 
insertion of the minutest details. 

But, highly valuable as these surveys undoubtedly are, the operation by which they are 
obtained is very tardy. ... Five years were taken up in surveying that portion of the Nizam's 
dominions north of the Kistnfth 6 , ... and although the party in that quarter has for some time 
been stronger than either of the other surveys, yet, unless it be considerably increased, the 
prospect of a final completion of that survey must still be distant. 

The survey in the Northern Circars, with which there is now only two assistants of the old 
revenue surveying school, has nearly reached Vizagapatam, so that a considerable portion of 
that district, and the whole of the G on jam District, remains to be surveyed, and.. .the operations 
of the surveyors are slower than in the Nizam's territories, while in that quarter we have not 
the advantage of the operations of the Great Trigonometrical Survey. 

The survey of Malabar has now also only two assistants remaining of the old revenue 
surveying school. This survey is considerably advanced, but with the present strength.. .it 
will require two or three years more before it can be brought to a olose. ... 

Much yet requires to be done before the territories under this Presidency can be considered 
as finally surveyed'. 

Montgomerie again put up a very full review in 1833, before resigning from the 
post of Deputy Surveyor General 7 . 

'Punganuru, 57 K/ll ; Venkatagiri, 67 0/9. 'ib. (60 ), 8-12-24. Mb. ( 87 ), 4-8-25. 'fully 
appreciated by Everest, DDn. 238 ( 8), 12-1-32 ; by Waugh, DDn. 8S5 ( 37 ), 5-9-64 ; of. Jervia ( 26 ) 1 16, 
237 aq. miles from 1821 to 1826 DDn. 202 ( 296 ). • DDn. 222 ( 2 ), 12-1-27. ' BM Addl MS. 14380 ( 103-7 ) 
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BOMBAY SURVEYS 

Military Routes — Khdndesh, 1821-2 — Maratha Deccan, 1817-30 — South 
Konkan, 1819-30 — Kathiawdr, 1822-5 — North Konlcan <Ss Gujarat — Trigono- 
metrical Surveys, 1819-30 — Cutch <k Sind, 1825-30. 

AFTER the abolishment of the post of Surveyor General at Bombay from 1st 
March 1815 [II, 306 ], Monier WilliamB was retained in charge of the revenue 
survey of Broach, which was eventually extended to other districts of Gujarat 
[ 170-1 ]. He also maintained a drawing office employed mainly to revise Reynold's 
map, and take copies of any areas required [ II, 284-5 ; III, 280 ]. Fresh material 
was constantly coming in from surveyors who were not always under his orders, for 
he had little or no concern with the military surveys and reconnaissances made during 
the war against pinddris and Marathas. 

Of these military surveys, reference has been made to those of the passes 
through the Satpura range and along the eastern limits of Gujarat, that were made 
in 1816 by Johnson, Sutherland, and their assistants [ 83 ]. Pending their comple- 
tion Williams supplied, 

from the materials and information in my possession, a sketch of the whole eastern frontier 
of the Province of Goozerat, with the bordering portions of Khandries, Malwa, Meywar, and 
Marwar, with a paper of remarks, both being intended to illustrate the degree of security 
derived. ..from the nature of that frontier, which I conceive to be the object of the survey 
allotted to Ensign Jervis [ II, pi. 15 j 1 . 

Johnson, now Quartermaster General at Bombay, was sent up to Poona at the 
end of March with Jopp and Macleod, and directed 

to ascertain the best means of.. .impeding the passage of the Pindaris through the Peishwa's 
country, and the best routes for. ..the pursuit of those marauders. ... 

The range of hills most important to bo known soon is that in which are the ghauts of 
Adjuntah*, Cossabarree, and Chandore. It is also desirable to know the western ghauts by 
which the Pindarees might descend from the Deccan into the north of the Concan, and through 
that into the Attaveessy 3 [ 169 ]. The limits of your survey...would be from the Amba 
Ghaut, west, to the junction of the Adjuntah range with the Western Ghauts, and from the 
junction southward to the Bore Ghaut 4 . 

The next range to be attended to is that on the north of the Taptee, through which the 
Saindan pass runs ; ... that to the north of Ahmednuggur...may be surveyed ; and. ..these 
surveys.. .Bhould be incorporated with the general map of the country 5 . £ £jj 

Sutherland's task lay further north, and he reported in June fliat he had 
completed the survey of the Sautpoora mountains as far as Boorahaunpoor, as minutely as 
circumstances would permit, crossing the Taptee at Barkumcondah, and commencing at Doonu 
Bhawke Ghaut. The country., .was almost in a state of insurrection, and principally belongs to 
Holkar and Scindia. The rains have now commenced and it is my intention to recross the 
Taptee before it becomes impassible, and proceed to the examination of the western range, 
through which there may be passes leading into the Attaveessee 6 [ II, pi. 15 ; III, pi. 9 ]. 

By October he had 

completed. ..the survey of the.. .passes.. .leading through the western range into the Atta- 
veessee north of the Bhaura Ghaut 7 . ... It is my intention to continue.. .without delay, ...having 
just received a letter from the Hon. Mr. Elphinstone approving of my commencing at the 
Bhaurn, Ghaut. ... 

■George Jervi», tuwistant to Sutherland. BSC. 14-9-19 ( 1 ). *4fi P/10, 14. 'Atavui covers 28 
•nbdlTuiom between Kim and Daminganga rivers, E. & SE. of Surat. 4 Borghat, 47 F/6 ; pass W. of Khan- 
<Ula» where Poona-Bombay road and railway croM W. Ghata., Imp Qaz. IX ( 6 ). 'from Elphinstone, Ee»- 
ident with Peehwa; B Pol 0. 11-5-16 ( 38 ). • ib. 3-8-18 ( 7 ). ' Map, MRIO. 124 ( 27 ). 
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The desolated state of the country adjoining the Huutpoora mountain*, the character of the 
Bheels and of their chiefs, and the sovereignty. ..existing for the most part in the Holkar family, 
prevented my carrying the line of survey so near the hills as I could have wished. ... I 
penetrated to the foot of..."Dootea Bawaka Ghaut", ... the most western passage through 
these mountains. ... of so difficult a nature that even a single horseman passing over it is 
obliged to dismount 1 . 

Routes were also surveyed through the Atavisi by Adams, Towsey, Ovans, New- 
port, and Lenn 2 . Another military survey was carried out by Remon and Jopp 
with a small force 3 on the borders of Gujarat and ditch during 1815 6, as "the 
spontaneous undertaking of these two officers" 4 . Valuable surveys made in Malwa 
by Frederick Dangerfield 5 , were embodied in Malcolm's map [84-5, pi. 9]. He 
later spent about two years on a geological survey of the same area [ 267 ]. 

Much interest was taken in the Naibada River, not only as regards its upper 
course [ 84-3, 88-9 ], but also regarding the navigability of its lower reaches, and 
surveys were made by Hansard, Mathias , and Syme [84-5]. It was found 
unnavigable 

from the Hern-pahl, or Deer's leap ( as it locally termed From the narrowness of the channel ), 
where it enters the broken ridges of the Satpura rang", to. ..a short distance above Tulluck- 
Warra'. ... Mathias. ..in April [ 1820 ]...was able to gu from Mundleysir to the Hern-pahl in a 
small craft, ... and from Broach to Tulluckwarra in a boat of tolerable size 8 . 

In 1822 Thomas Elwon of the Bombay Marine made a more detailed survey, 
being supplied beforehand with a map prepared in the revenue survey office at 
Broach, scale inches to a mile 9 . 

In April 1829 Edward de l'Hoste, failed to get up to "Hern-pahl", but "ascer- 
tained that there was no difficulty whatever in proceeding. ..to tulluckwarra, and 
also that with very little trouble water-carriage could be procured fronryulluckwarra 
to Broach" 10 . 

In 1840 further attempts were made to navigate the river and a ''trial made be- 
tween August and November to transport coal by rafts from Hosungabad was a total 
failure". A further attempt was made in 1847. A reduction of a special map com- 
piled in the Surveyor General's office was published by the Asiatic Society in 1844". 



Khandesh, 1821-2 

It was some years before adequate maps could be provided for the vast extent 
of territory acquired by the Company in 1819 at the conclusion of the Maratha 
war. Sutherland was given the survey of the southern Deccan which had 
formerly belonged to the Peshwa, but his officers were few and the country wide. 
There were no adequate maps of Khandesh, a wild and sparsely populated area 
covering the valley of the Tapti, till John Briggs, a Madras officer with some 
previous knowledge of surveying, and Political Agent from May 1818, prepared a 
useful map during 1821-2 ; 

Only some imperfect and incorrect maps were in existence, which had been used by the 
commanders of our troops in the former Mahratta war of 1803. A very few points of longitude 
had been determined by celestial observations. 

Two Knglish officers were sent to me in ]818 to complete this desirable object, but both of 
them very soon contracted the malignant intermittent fever so prevalent on the outskirts of 
the hills, and had to go away on sick leave, and the Government declined to send others. 

I then procured instruments from Bombay selected by a scientific friend and, with my own 
knowledge of surveying, I was enabled to direct. ..three young engineer clerks, whom I engaged 
as my assistants. In the course of two years I produced a complete map of Khandesh which, 
together with the field books and map of triangulation, I submitted.. .to the Bombay Govern- 
ment which, on ascertaining the value of the work by sending professional surveyors to verify 

> Sutherland's mnps, 3 m. to inob, drawn by Slight ; MRIO. 127 ( 27-8 ) : see also ib. 124 ( 6, 6 ). B Pol 
C. 7-12-16 ( 9 ) °DD n 278 ( 33-7 ). > under Col. East. ' Bo MC. 8-1-17. * MRIO. 84 14-8 ) 
!£o^' ... 7?. w , MR ^°„ M , 401 4 DDn - 161 < 17 >' 'TiWcwada, 46 G/9. 'Bo Otc Soc. I ( 177) 
n , R .?i 'SmW/ WB " GfaSof - I ( 174), BoMC. ( camp), vol. 69 ( 122-3, 130-1 ), 19-5 & 18-7/22 
"JASB. XIII, 1844 ( 495-679 ) ; XIV, 1845 ( lxix ; 354-6 ) ; XVI, 1847 ( 1104-12 ) ; XVII 1848 ( 210-A ) 
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ite correctness, re-imbursed me for the trifling expense that J had incurred. That map was 
lithographed in Bombay, and has been included in the trigonometrical survey of the Deccan 1 
[ 125, 130 ]. 

The officers who joined Briggs in 1818 have not been identified, but two of 
bis surveyors were Arthur White [ 275 ] and James Evers. The map was on scale 
3 miles to an inch, and was 

constructed on a series of positions by cross bearings taken with a circumferentor on stand, 
made bv Adams, London [II, 459 ]. with n telescope and hair sights, from a base-line of 2 miles 
in length. ..measured by a ten-loot wooden rod on levels taken for the purpose. 

The intermediate parts of the map, where places could not be seen by the person carrying on 
the trigonometrical survey, were filled up by measured routes and bearings made with a peram- 
bulator, a brass 100 ft. chain, and small circumferentor. The object Iinx been to include every 
village, inhabited or uninhabited, but some of the latter wore not to be found 3 . 

The original was sent to the Directors in 1838, together with a compilation 
adjusted to Shortrede's trigonometrical points, it being pointed out that 
there are no maps of Kandeish and Konkan...at the Presidency available for compilation. 
Such as have been received from Bombay in June 18.15 prove to be mere rubbish, having 
neither lines of latitude and longitude, ... altogether unworthy of compilation for the Hon'ble 
Court , being surveys of 1821 and 22, executed under the superintendence of Captain Briggs 3 . 

In 1850 Waugh reported that on comparing Briggs' map with others, distances 
were found too large by 1">% to 20%, but "whatever may be its faults, no better 
detailed survey of this part of India is forthcoming" 4 . 

Makatha Deccan, 1817-30 

After Sutherland's survey of the passes through the Satpura range, he remained 
on survey under Elphinstone, who was definitely map-minded [ I ], and in May 

1817 called for material then available in Bombay ; 

The Burvey of the Peishwa's dominions under Captain Sutherland being now in progress, 
it becomes of importance to ascertain what parts of the country have been already surveyed, 
and likewise to embody all the information in the possession of Government in one map. ... 

Information is now required — towns & forts — products and characteristics of the country — 
as well. ..as maps. ... I attach peculiar importance to any information regarding the Paishwa's 
forts. ... I am anxious for any maps or information regarding the Conkun [ 1.29 ], which is 
full of strong places, & is a blank in all our maps. ... 

The maps. ..should be on a large scale, so as to comprehend the smaller villages. It will bo 
practicable for the surveyors to fix the positions of the principal places, but the time requisite 
for finding out the smaller ones. ..may easily be saved by copying them from former sketches 6 . 

The following year Munro reported from Hubli 6 , near Dharwar, that, 
as all our maps of the Southern Marrahtta Provinces are extremely defective, and as considerable 
inconvenience was experienced from this cause during the late campaign, ... a correct survey 
of these provinces should be made .as soon as possible. 

Such a survey is required, not only for. ..geographical knowledge and military purposes, 
but also. ..to attain an accurate idea.. .of the territories of the different jageerdars, and to 
guide us in arranging such exchanges of territory with those chiefs as may hereafter be found 
expedient. The sirkar and jngeer districts and villages are so intermixed that without a 
survey it will be impossible to ascertain whether any proposed exchange will be advantageous 
or not 7 . 

Elphinstone strongly supported Munro's request ; 

A survoy of the country conquerod from the Paishwa is already in progress under the 
direction of Captain Sutherland, ... but it would groatly expedite this. ..if.. .as many officers 
qualified to survey, as can be spared, ... bo placed at my disposal. ... Such officers... should 
be ordered to Hoobly... under the orders of General Munro 8 [ 5-6 ]. 

Madras was asked to lend experienced surveyors — Mackenzie sent sample maps 
and memoirs of his surveys of Mysore and the Ceded Districts — and in December 

1818 Elphinstone directed Sutherland 

1 Briggt ( 82 ). • Note on map sd. by Briggs ; MRIO. 127 ( 3, 4 ) j 10 Cat. ( 438 ). • Junn Bedford 
to 80., 11-9-37 ; DDn. 382 ( 72 ). • PR. ( 38 ), 16-4-51. 1 from Foona, 2-5-17 ; Bo SC. 14-6-17. ■ 48 
M/3. 'MMC. 23-12-18; DDn. 133 ( 428 ), 11-7-18. 1 MMC. 23-12-18. 
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to undertake the survey of the country east of the Ghauts, from the Satpoora hills to the 
Toombuddra 1 , for which purpose you will be supplied with such assistants as you may require. 
Lieutenant Jopp and Kngign Slight are already under your orders'. I shall apply to General 
Smith 3 to place Captain Challon also at your disposal and, in the event of the compliance of the 
Government of Fort St. George, ... those officers also shall he under your orders. ... 

The present survey should be full and accurate, oiid sufficiently minute to supersede the 
necessity of any other survey, except a revenue measurement which niay hereafter be executed, 
perhajw by natives under the control of an European officer, and under the direction of the 
Collectors [ 171-2 ]. 

You are in possession of such fragments of the survey formerly made under your management 
as have been saved from the Residency 1 , and. ..of (he map drawn up by Lieutenant Colonel 
De Havilland [ II, 133 ], and that furnished by the lute Surveyor General of Bombay f 125 ]. 

These maps, and the printed ones, will shew you the least known parts of the country with 
which it is desirable you should begin, but they will not. ..supercede the necessity of your going 
over the whole country as if nothing had yet been done. When it can be combined with the 
principle of beginning with the least known parts of the country, and with your own general 
.plan, I beg you would. ..accommodate your arrangement to the wants of the oivil authorities. ... 

To ensure the completeness of the survey, ... it should be made by pergnnnas, the bound- 
aries of each. ..to be surveyed, and the contents filled up, beforo proceeding to another. ... 
Caution may be observed in avoiding any enquiries likely to alarm the natives by suggesting the 
imposition of new taxes, or alteration of any of their established linages 6 . 

Not only did the Madras Government lend officers", but they also provided instru- 
ments, and copies of Garling's t [-[angulation and topographical surveys [ 115 ] ; 

Captain Garliug has reported that during his convalescent state at Hellary, he had with the 
assistance of Thomas Hill been occupied in the preparation of materials which may be useful 
to the surveyors of tho Southern Mahratta States. They consist of a plan upon a scale of 8 
miles to an inch, exhibiting the trigonometrical stations. ..of the surveys executed by him in 
Goa, Soanda, the Doab 7 , and the Suggur Circar — a register of the above shewing the angles 
and sides — a sketch upon a scale of one mile to an inch of part of the western limits of the Suggur 
Circar — a descriptive memorandum*. 

The triangulation of the southern area [ 129 ] was carried out by Jopp whose 
close co-operation with Garling was not smiled upon either by Mackenzie or 
Sutherland [ 115, 129 ]. 

In June 1820, Sutherland reported that 
the extent of.. .the late Peishwa's territories. ..niuy be estimated to contain 58,190 geographical 
square miles, 15,000 of which have been minutely surveyed, and 16,000 partially traversed, 
the latter only requiring a few months labour to complete, which, with the remaining portion 
...to be surveyed, will., .occupy two years more to ensure a useful and accurate map of the con- 
quered territories. ... 

Since the first commencement of tlie survey, many unforeseen obstacles have impeded its 
prosecution, independent of the losses sustained at the breaking out of the war of all the 
materials. ..previously collected [ sup ], the deranged state of the country during its continu- 
ance, ...and. ..the frequent interruptions from some of my assistants having been employed on 
other duties, and others from a want of the means, health, and experience, being unable to 
take an active share in the survey. 

I have just been deprived of the services of Captain Challon, whose indefatigable exertions 
have contributed so much to the advancement of the map, and likewise of Captain Boles and 
Lieutenant Montgomerie". 

A request to Madras for the loan of two or tliree country-born assistants produced only 
James Aikin, transferred at the close of the Travanoore survey [ 375, 386 ] 10 . 

On Sutherland's appointment as Assistant Surveyor General, in 1822 11 [323], 
he handed over to Jopp, who in April 1823 had nine assistants" besides Aikin, who 
was employed on a survey of Poona city. At the end of 1824 the party had com- 
pleted Belgaum, Dharwar 13 , Poona, Ahmadnagar, and Sholapur 1 *, mostly on scale 

'latitude 21° to 16°. 'Siunnol Humming, al*> Bo. Eugra., joined during 18 18. 'Sir Lionel South 
( 1 778-1842 ) ; Lieut-Gen. ; Bart. 1837. DXB. DIB. ' Poona Residenoy burnt by Marithas, 5-11-17. * from 
Klphinatonr, 6-12-18: MMC. 23-12-18. 'Boles, Terry, Montgomerie. istur replaced by Steel and 
Cunningham, 'between Timgabhadra & Kistim [115]. "from Mountfbrd, DDn. 148 ( 100), 10-5-19 
•Bo MC. 12-7-20. >°ib. 4-10-20. " ib. ( oarap ), vol. 59 ( 206 ), 7-6-22. 19 Grafton, >J. Campbell, Steel 
Cunningham, Gordon, Boyd, Le Me&surior, .1. Campbell, and Swansea. "Map of Dharwar 1825 MRIO 
127 (2). 11 Report for quarter ending 31-7-24; Bo MC. 137 ( 200). " 
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two miles to an inch. In 1825 special authority was obtained for the employment 
of draughtsmen for fair mapping, thus freeing officers for field survey [ 284 ]». 

By 1825 Jopp's staff was reduced to Grafton, Boyd, Benbow, Shortrede a , and 
Aikin. The maps, including that of Kolhapur were almost finished 3 . In February 
1826 Grafton took over charge from Jopp who succeeded as Deputy Surveyor 
General [ 323 ] and two civilian assistants, Price and Sanger, joined from 1st 
JIay. The survey was closed down on 31st May 1830, after completion of the 
whole country south of Khandesh, and Jopp reports two years later ; 

The Duckun, comprising the largo collectorates of Dhorwar, Poona, and Ahrneilnugger, 
ithe territories of (heir Highnesses the Rajas of Saturn and Kolapoor, and the possessions of 
the great Southern Mahratn, Jahagecrdars. bus been surveyed in detail [ pi. 24 ]. 

Six sheets.. .have been forwarded to the Hon'ble the Court of iJirectoix, and the remainder 
of the survey is ready to be embodied ho soon us the trianguli'tion now carrying on under 
Lieut. Shortreed shall enable me finally to connect it together. 

The boundaries of this forge province arc — The Ceded Districts and th» Ooa territories on the 
south — the Nizam's dominions on the east — the range of t-ihauts on rhe west — and Kh.uuleisli 
on the north. No part of this extensive tract will require to bo <iy>iin surveyed 4 . 

Before handing over charge as Surveyor General Hodgson reported that. 

Colonel Lambton's triangles not having been extended to the northern part of the Bombay 
coast, the surveyors want some of the advantages which they give on t he Madras side. Soveral 
minor triangiilations have been made by the Rombay officers, and a triangulation on a larger 
scale has been recommended, and with u better instrument. 
The Hoinbay surveyors are a respectable body of officers 5 . 

The valuable revenue survey of Sa.ta.ra carried out by Adams and Challen is 
.described in a later chapter [ 171 ]. 

South Konkan, 1S19-30 

The term Konkan applies to the strip of country lying below the Ghats along 
the west coast ; North Konkan stretches southward from the Daman River to the 
Bankot, and South Konkan from the Bilnkot River to Goa [ pi. 24 ]. 

In October 181!), Thomas Jervis, of the Bombay Enginoers, was appointed 
executive engineer in the South Konkan and twelve months later deputed to prepare 
a statistical survey for the revenue department in addition to his engineer duties. 
In January 1823 he was relieved from the latter and placed under Sutherland for 
geographical survey to be carried on separately from the statistical survey 9 . He 
measured base-lines in co-operation with Robinson of the Bombay Marine, and 
carried out triangulation for his detail survey'. Sutherland reports in January 
1824 , 

Lieutenant Jervis 1 exertions have been equally unremitting and highly satisfactory... — 
trigonometrical survey between Dewghur and Boreia- sketch map of the country between 
Anjenwell and Hanhot — ...plans of the Forts of Rutnagherry and Viziadroog 8 . 

Much of his energy was devoted to reports and large scale surveys of no particular 
topographical value, though in 1826 he produced a useful map of the Konkan 
from Goa to Daman". The survey was closed down with the Deccan survey in 1830 
[ sup ], and Jervis had to leave his work incomplete. He worked up his statistics 
into compendious reports, and shewed 

in separate maps the geographical distribution of the indigenous plants, the statistics of revenue, 
commerce, education, industry, crime, slavery, religion, language, caste, and general distribution 
of the population 10 . 

His triangulation 11 and topographical survey 12 were not of a high quality, whioh 
was unfortunate as there was no other survey of the area and, writes Jopp, 

1 Bn MC. 17-3-25. * iiauou spelt Shortreed & fthortrcde indiscriminately, Mhortredo boing form associated 
with his logarithm tables. '■' Kolhapur, by R. Foster, MRIO. 127 ( 9 ) j lint of original plana, DDn. 27S ; 
progress chart, MRIO. 122 ( 22 ). 4 DDn. 235 ( 20), 3-5-32. 'DDn. 231 ( 239), 24-1-29. »Bo R0. 
SB ( 102 ), 31-1-23. ' Map of moat, MRIO. 118 ( 2 ). M S64. « Maps & triangles, ib. 120 ( 1-16 ) ; 
196-7 ; 127 ( 6-8 ) ; M 78, 98 ; Bo MC. 137 ( 101 ), 8-1-24. • MRIO. 123 ( 0, 7 ) ; M 564 Bo Geo Soc 
P. ( 175 ). 11 Chart, 1827, Ben Regr. 594 ( 66 ). «» Ono-inch maps, DDn. 278 ( 109, 324, 337, 401-2 ). 
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after a most careful and tedious examination of tlie maps with the lint* of village, ... so 
msnv appear wanting, ami there are such discrepancies between the original and the compiled 
maps, and most of the former \ are | in so unfinished a Mute, that I cannot report the plans of 
this province as fit.. .for the Great Map of India 1 until Bitch parts as require it be again 
surveyed'. 

Everest., and again YVaugh made further e.'diaustive examinations and revised to 
accept the survey for geographical purposes, in spite of Jervis's own claims 3 . The 
following unofficial note was published in 1836 ; 

In this. ..report of his land survey in the Ooncan, an incorrect latitude is assigned to many 
places ; and. ..not very lately an error was discovered in the triangulation which renders it, aa 
far as correct distances are concerned, nearly useless. He stated before the meeting of the 
British Association at Newcastle-on-Tyne [ 26-S-38 ], that these maps had been retained in 
India. Probably it was even then known, or suspected, that some error existed in them ; but 
he quoted them to t he meeting as models of what was required throughout our Indian Empire*. 

In March 1824 William Dowell was nominated for charge of a similar survey 
of North Konkan 5 , being first attached to .Tervis 

for the purpose of gaining an insight into the duty, ... that all surveys carrying on under 
the Bombay Presidency may be conducted on one uniform principle, to prevent the necessity 
of any other surveys being taken hereafter'. 

From 1 826 Dowell's work was confined to Ratnngiri District, of which there 
is an elaborate map in several sheets on the one-inch scale, completed between 
1828 and 18H2. It is remarkable for the hill drawing —bold neutral tint shading, — 
most effective 7 [pi. 14 ]. 

There are also maps of the country between Malvan and Veugurla in south 
Ratnagiri by Augustus Hervey, apparently surveyed before 1819 8 . 



Kathiawak, 1822-5 

At the end of 1821 the political agent in Kathiawar asked for a survey, as his 
only availahle map was one compiled from the military route surveys of 1808—9 
[ II, 169 ]. Stephen Slight of the Engineers, who had been on the Deccan survey 
under Sutherland [ 125 ], commenced work in February 1822, and continued for 
three years. He reports in June 1823 on the work of his second field season ; 

After recovering from a severe illness I commenced this season at Gogah, from whence 
I proceeded along the sea-coast to Due', thence to Mahadupoor, making occasional marches to 
the northward. I then struck into the Geer hills 10 , which I crossed at Delkhannia and arrived 
at Ghauntwar, a distance of above thirty miles without a single village intervening, meeting 
with the greatest difficulties. ... 

I understand there is but one route over the hills, notwithstanding the great extent of them. 
To survey the whole correctly I shall be obliged to cross them in ten or twelve different direc- 
tions. ... After passing over the hills I continued the survey in a parallel direction to my former 
route, and on 30th May arrived at Rajkot 11 . [ shall instantly commence on the plan of the 
cantonments. ... 

As the season for out-of-door work is now past, it is my intention. ..to proceed to Baroda, 
there to remain until the monsoon is over, in order to make a fair plan of this season's survey. 
Immediately on the opening of the fair season I shall proceed. ..to Gogah, at which point 
the survey will recommence. ... My principal wish to go to Baroda proceeds from the whole 
of my drawing materials having been left there 13 . 

He reports on July 1 824 ; 

A part near Umrailly and a small portion to the southward of the Geer hills remains un- 
surveyed. ... It. would have been all completed had I not received directions from the Deputy 
Surveyor General to make a trigonometrical survey of the peninsula ; in doing which I was 
obliged to retrace some of my former mutes to correct any little error that may have ooourred 

, „ , ' Tt e i moh atIa8 [ 284 I" ' DDu - 235 ' 20 '■ 3-5-32- 1 Waugh to Thuillier, 21 -2-50 : DDn. 557 
loo ' 1858- * SurTe y of country SE. of Bansein, MRIO. 127 ( 10 ). • Bo RC. 537 ( 73 ) 

12-3-24. ' MRIO. 126 ( 1-15 ) with J-inch reductions drawn 1832-3 : DDn 278 ( 1, 20. 176-80 1 'MRIfl' 
124 ( 18-22 ): DDn. 278 ( 288 ). • Din, 41 I./14 . >• Complains of eiosuive attraction of magnetic „«edl. 
by local ore, Junaghnr, 2-5-22. "41 J/15. la R5jkot, 5-6-23; Bo RC. 98/1823 (247 ). 



128 



Bombay Surveys 



whilst surveying the different roads. I shall be. ..ranking two or three diagonal routes through 
my first season's work.. .in order to find out any mistake that may have happened from my 
not having at that time trigonometrical points to connect with. 

The duties I am now engaged upon are as follows ; — making a fair copy of the survey — 
reducing the same to 48 miles to one inch — making a copy of the trigonometrical survey — 
calculating all the triangles — making up journals of the whole of the country surveyed — 
writing a memoir of the same — and, if possible, to reduce the whole of the survey to 4 miles 
to one inch. 

I may with safety say that what remains unfinished. ..will be completed in three months. 
I might do it sooner but, wishing to make two or three other marches through the (leer hills, 
I have added one month to the time 1 . 

He submitted his fair map of the season's work in October, reporting that 
the number of villages I have fixed last season amounts to upwards of.. .one thousand. 
The hills are nearly completed, and from the trigonometrical points that I have fixed the whole 
of what is at present completed. ..will be found most correct. 

It is my intention to leave camp immediately, and when [ have completed those parts that 
now remain I shall proceed towards Poorbunder to correct my first season's wot k by my trig- 
onometrical points. Having accomplished this...T shall measure another base-line somewhere 
between tliis place and Nowanugger'. 

The survey was completed and formerly closed in September 1825 s . 



North Konkan & Gujarat 

The important revenue surveys of Bombay and Salsette islands by Dickinson 
and Tate, and of Gujarat by Williams and Cruikshank, are described in a later 
chapter [ 167-71 ]. In October 1817, Dickinson was taken off his revenue survey to 
make a military survey of Bassein and Kalyan. His party was seriously troubled 
by fever and the monsoon rains. He writes from Bassein where he had retreated 
for medical assistance ; 

I have taken accurate plans of 16 forts — surveyed the whole extent of coast, including the 
mouth of all the rivers and creeks of our new acquired territory — and, from having continued 
my operations through an equal extent of the interior, ... it will require a considerable time to 
arrange what I have already done. ..for assisting. ..His Excellency the Commander-in-Chief as to 
...the security and defence of the Bassein purgunnah. 

Most of the men he had brought from his revenue survey establishment were 
sick, and he asked for a fresh batch for the Kalyan districts ; 

Owing to the severity of the weather in the first instance, and the natural obstacles which 
I had afterwards to encounter, I was obliged to perform the greater part of my last duties, not 
only without a tent, but without any shelter than what the jungle afforded. 

Little is known of topographical surveys further north. In describing possible 
material for the atlas Jopp notes that those of 

North Conkan, tho' greatly improved by the surveys of Jlr. Home 4 , ... [ are ] not to be classed 
as fit for the Engineer — Surveys of Gujarat are good, and if connected to southern surveys by 
triangulation could then be incorporated -Rajpeepla and east frontiers ol'Guzerat [ II, pi. 15 ), 
maps are extremely deficient [ pi. 24 ]. 

Peninsula of Goozerat improved by surveys of Lieut. Slight — a map of Cutch by surveys of 
Slight, Lieuts. Peat and Grant of the Engineers 6 , and of Lieut. Bumosof 21st Regt., but not fit to 
be engraved. 

Home, who came from Madras, was employed under the Collector during 
1820-1, and his survey, made by perambulator and compass traverse, is elsewhere 
described by Jopp as "an original & valuable survey" 9 . It covers the country 
from Kalyan to Bassein, and along the coast north to Daman 7 . Jopp writes again 
later ; 

'Rajkot, 17-7-24; Bo MC. 137/1824 ( 146-9 ). 2 Rajkot, 14-10-24 ; ib. ( 212 ). 1 Map. MRfO. 
123 ( 19 ) ; Bo (JO. 17-9-25. ' Francis Home, possibly father of E. Home, Umn. in SGO. Bombay from 
1832. * Aleiander Cumine Peat, Bo. Engrs. Ens. 18-20.. .Maj. 1839 ; CB.; d. Karachi 1848 ; John Schaok 
Grant, Bo. Engrs., Eq». 1822...Capt. 1832 ; d. Mbow 1840. « 10. Cat. ( 439 ) j DDn. 278 ( 3 ) : MRIO. Misc. 
15-0-33. 'Index to Surveys, MRIO. 125 (10). 
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The maps of the Northern Konkiin are not.. .in a state to be used for the Cheat Map ; this 
district will therefore require to be surveyed ; a portion of this province bordering the range of 
Ghauts belongs to independent Bheel chieftains, whose country is but little known. 

With the exception of those parts over which the revenue surveys under Colonel Williams, 
and subsequently under Captain Cruikshank, extend, the whole peninsula of Goojerat with the 
distriot of Rajpeepla, the country in the vicinity of the military station of Dewa, and that to the 
east and north-east from Baroda, will all require to be surveyed, as our knowlege of those, 
parts is very scanty, and.. .also very incorrect. 

The province of Khandesh also requires.. .to be at least partially surveyed, and to be re- 
constructed anew [ 123-4 ]■ The independent territory of Kutch should also be surveyed, if 
the sanction of its government can be obtained 1 . 

A Bketoh was made of Rajpipla in 1822 by James Down with little in the 
way of instruments ; mainly compiled from Reynolds' map and information collected 
locally 2 . In Gujarat useful route surveys had been made by Cruikshank and 
Remon. 

Triqonometbioal Subvbys, 1819-30 

As Lambton's triangulation had not covered any part of the Bombay territories, 
except for the series which Everest had abandoned short of Sholapur [ 234-6, pi. 18 ], 
the Bombay surveyors had to provide their own triangles, and in most cases 
measure their own base-lines. Both Jopp and Jervis connected with Garling's 
work in Goa and the Nizam's dominions [ 125 ]. Whilst on the survey of Raichur 
early in 1819 [ 115-7], Garling had made special arrangements for such connection 
"having understood that a requisition was about to be made for such documents 
by Major Sutherland, Superintendent of the Poonah survey" 3 . Shortrede describes 
how Jopp met Garling, and 

obtained from him the approximate lengths of some of his lines, and upon these Captain Jopp 
and also Captain Grafton continued a series of triangles from the eastern to the northern 
extremity of the Ahmednaggur collectoratt ■'. Captain Garling having expressed himself 
quite willing to give a complete copy of all his work if it were a9ked for in the regular way. 
Captain Jopp.. .urged strongly the advantages of possessing such valuable materials, but his 
superior in office rejected the advice, and declined to make the application [ 125 ]. 

When Captain Jopp became Surveyor of the Deccan [ 1822 ], he.. .obtained a copy of 
Captain Garling's materials, and upon these bases he carried a triangulation through the 
southern Mahratta country and the Sattara territory, and through some parts of our own 
provinces eastward. 

Captain Jopp's observations to all principal points were duly entered in an angle book, and 
...the calculations were afterwards made. The secondary points, especially in hilly country 
where the number of conspicuous objects was great, ... were sketched panoramically through the 
telescope, every remarkable point having its direction marked beside it. These were observed 
again from other stations, and the points so intersected were laid down as good secondary 
points for the detail surveyors to work upon 6 . 

Waugh records that "Captain Jopp, in his report dated 24th July 1827, speaks 
unfavourably of his own triangulation, which he did not consider final " 6 , but Jervis 
had no such diffidence, and has left long accounts of his work. He had attended 
a course with the Ordnance Survey in England before coming to India, and makes 
constant reference to the writings of Laplace, Roy, and Lambton. He starts bis 
report 7 with a sententious discussion of the superiority of trigonometrical survey 
over a framework of measured routes [ 209-10 ], and continues ; 

I have been particularly fortunate, altho' very ill & tardily supplied with everything in the 
way of instruments, to have the generous and unceasing assistance of scieDtino friends who have 
furnished me, amongst other things, with a transit circle, a Mayer's repeating reflecting oirole 
of elegant workmanship and finely graduated scales. ... 

' DDn. 235 ( 20 ), 3-5-32. "DDn. 278 ( 31 ). • Henoe Mackenzie's warning against "anticipat- 
ing orders" [iiS Jj Mountford to SO., 10-5-19. DDn. 148 ( 100). 'Chart of Grafton's trianales. 
DDn. 278. 'DDn. 325 ( 68), 16-9-41. • Waugh to Rivera, 18-9-44; DDo. 326 ( 329-33) 'MRIO 
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I -am obliged to ray friends, Capt. J. Robinson, of the Hon. Company's Marino, and to the 
late Colonel Cooper of the Engineers [ II, 392 ], for their very kind oasistanee, for supplying me 
with.. .instruments ; ... and to the former... especially.. .for instructions on difficult matters. ... 

The trigonometrical operations of the late Captain Garling having been brought to the 
northern limits of the Portuguese territories at Go», and Captain Jopp being engaged with the 
triangulation in the upland country east of the Con can, I sought for a base-line situated centri- 
oally between the plains of Atgaon and Kallian 1 , and Camoerlim near Goa, in order that the 
whole extent of the coast from St. Annes to Dumnn' might be divided into three portions, each 
of about 2 degrees. 

He measured his first base during February and March 1824 at a site selected 
by Dowell near Nizampur ; he made three measures and took levels. From 
the base on the Atgaon plain he proposed a chain of triangles northwards to 
Gujarat which did not mature. The whole was connected with Jopp's triangles 
to the east. As already noted, Jervis did not devote his ontire attention to his 
triangulation, which was not of a high order [ 126-7 ]• 

In July 1827, Jopp reported that he had just received 
a new standard steel cliain from England, and. ..had commissioned a very superior theodolite 
from Troughton, and. ..intended that these instruments should be used in the Deccan survey*. 
As the Deccan survey was about to be closed, he suggested that these instruments 
might "be advantageously employed on a trigonometrical survey of the whole of 
the Bombay Presidency", a proposal welcomed by Hodgson. Under sanction from 
the Supreme Government, 

on 16th March 1828, Lieutenant Shortrede, of the 14th Bo. N.I., an officer of considerable talent 
and mathematical knowledge who had already been employed in the Dekan .Survey, was 
appointed to superintend. ... He was directed to measure a base. ..and to carry on a triangu- 
latioD from thence over the whole country, connecting it with that of Captain Garling on the 
south, and with the Great Meridional Arc on the east, or rather with the series which had been 
commenced by Captain Everest [ 129, 234-6 ]. 

Captain Hodgson also intimated that if the work were sufficiently well executed, it might be 
adopted into the G. T. Survey, but he left that point to be decided by its own merits. 

Mr. Shortrede, having selected a site for his base on the Karleh plain, about 40 miles east of 
Bombay 4 , and having occupied himself during the rains of 1828 in preparing the requisite 
apparatus, etc., proceeded to tho spot in the month of November and, with the assistance of 
the Deputy Surveyor General [ Jopp ], of Captain Grafton, the Surveyor in the Dekan, and their 
establishment', commenced the measurement on the 12th December 1828, and finished it on 
16th January 1829. 

The base was 4 '065 miles in length, and had the defect of a break in the measurement 
caused by the river Indrawni'... whose abrupt banks and uneven rocky bed prevented the 
measurement from being carried directly across. The length of this portion, nearly 1000 feet, 
was therefore determined by triangulation, but. ..the error arising from this source must be 
considered within I ■ inch. 

The remainder of this season and the next three years were occupied in extending a net of 
triangles from this base over the whole country, from latitude 18° to 21°, and from longitude 
73° to 78° 7 . ... 

The triangulation was carried on to the westward so as to fix the position of Bombay Light- 
house, and on the eastward the work has been connected with Captain Uarling's stations 
Poorundhur and Bholeshwar. In the Southern Konkan Captain Jervis' stations.. .have been 
visited, and conuected with. ..stations in the Dekhan survey 8 . 

In 1834 Everest rejected the whole of Shortrede's work as unworthy of confi- 
dence ; extracts from his severe comments are here recorded ; 

In July 1827, while 1 was in Europe, a proposal originated with Captain Jopp.. .to com- 
mence triangulation. ... If the masterly view taken of this subject. ..by Lt. Col. Hodgson. ..had 
been rigorously attended to, much time, confusion, and expense, would have been avoided'. ... 

Instead of this well-advised plan being abided by, ... Lieut. Shortrede, ... a gentleman of 
considerable scientific acquirements, but of no practical knowledge in geodetical operations, 

'Atgaon, 48 E/B ; Kalyan, 47 E/4. "Sto. Anna, 48 E/15 ; Daman, 46 E/15. ■ DDn. 220 ( 273 ), 
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was nominated to the charge of conducting a General Trigonometrical Survey, as it was deno- 
minated, emanating from an independent base of its own, and measured by a cliain altogether 
independent of the units used by Lt. Col. Lambton and myself. 

A base was accordingly measured in the Karleh plain. ..with a very excellent >^hain by Cary, 
whose length. ..was subsequently in 1832 determined at my office in Calcutta. ... It has a slight 
defect in one port., which was caused by its.. .being intersected by the Indrawni. ... As this part 
of the work was skilfully executed, the blemish certainly seems.. .more apparent than real. ... 

The measurement of the Karleh plain base is the solo portion of the work originally executed 
by Capt. Shortrede which is entitled to commendation. The stations selected by that gentleman 
were certainly suitable, ... but the performance, whether as regards the observations of anglis, 
or celestial azimuths, or the signals used, or the precautions taken to ensure accuracy, was so 
very slovenly. ..and so replete with discrepancies, that it has been entirely sot aside, and treated 
as mere. ..preparatory work. Tt could not be otherwise. The letter of ray predecessor in office, 
Col. Hodgson, ... though to nil intents directly opposed to the sort of general, or fly-away, 
triangulation advocated by Captain Jopp and Shortrede, was received by those gentlemen 
as quite confirmatory of their wild independent scheme. ... 

Any person who in the present day endeavours to strike out a line of his own in geodesy 
will meet with failure. ... He mint submit to be instructed by those who have more experience 
than himself 1 - 



CTJTCH & SlND, l825-:io 

Little was known of either Cutch or Sind beyond surveys of the coasts by 
officers of the Bombay Marine — sketches and reports by MacMurdo 1809-11 
[ II, 169-70 ] — sketches of the Indus below Hyderabad by Maxfield and Christie 
1809 [II, 168-9] — an d reports from Reynolds' Indian explorers [I, 218-9, 2 4°]- 
All these were embodied in a "Map of Cutch and the adjaoent portions of Gujrat 
and Sind, principally from the works of the late Lt. General Reynolds ", completed by 
Williams in August 1820 J . 

Substantial additions made by Alexander Barnes, who was posted as d.a.q.m.q. 
in 1825, and attached to the staff of the Resident, Henry Pottinger [ II, 437-8 ]. 
Encouraged by Pottinger, he produced "a new map of Cutch, to the eastern 
mouth of the Indus. ..compiled from actual measurement and personal observa- 
tions during the years 1825-8 " s , which was lithographed in 1829. 

Another of his maps is " A Sketch of the Runn and Countries adjaoent, to 
illustrate a Memoir on its formation, and the alterations of the Eastern Branch of 
the Indus". This was lithographed at Edinburgh in 1831, and appears in the 
history of Cutch 1 written by his brother, Dr. James Burnes, surgeon to the Resident. 
The frontispiece is another sketch, shewing the route from Bhuj to Hyderabad 
which James followed at the end of 1827 to meet a call for medical assistance. 

I have carefully examined all the maps of Sinde in common circulation, but have found none 
so generally correct as the one from which the prefixed. ..has been partly compiled. It was sent 
to me while on my route to Hyderubad by my brother, who had copied it from "A Sketch of the 
Indus from Shikarpoor to the Sea " by Samuel Richards 6 , 1810, in the Q.M.o.'s office Bombay, 
a delineation which must have been constructed, I think, from native information. 

I have made a few additions to it, as well as some alterations which are, I believe, very 
nearly correct. Although, as I had not even a compass with me, and could judge of distances 
only from doubtful information and the time occupied in passing from one station to another, 
it cannot be considered entitled to the same credit as a map constructed on mathematical 
principles, ... it is a truer delineation of Sinde and its grand feature, the Indus, than any wbioh 
has hitherto been published in Europe. 

The delineation of Cutch, ... etc., will be found strictly correct, being, in foot, a reduced copy 
of a map compiled from actual measurement and observation by my brother. Lieutenant 
Alexander Burnes a.q.m.o. of the Army*. 

1 TS. Vm ( 1-4 ). » MRIO. 122 ( 1 ), 4 m. to iuuli ; uugu piistu-up, clear and clean. a Map, 4 m. to 
inoh ; 10 Oat. ; MRIO. 119 ( 12 ) ; 122 ( 17 ) ; Memoir in 10 Lib. 'faces p. 146, Court of SimU. 'Samuel 
John Richards ( 1794-1810 ) ; Bo. Engrs. Ens. 1810 ; Lieut. 1813 ; d. London, 13-1-19 ; obviously compiled 
tbii sketch in C.E.V office tluring his first year. • Court of Sinde ( 3-4 ) ; of. JROS. I ( 222-31 ). 
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In 1829 Alexander obtained permission from Malcolm, now Governor of Bombay, 
to traverse the deserts between India and the Indus, and... endeavour to descend that river 
to the sea. ... Sir John Malcolm despatched mo at once. ..and was pleased to remove me to 
the political brunch of the service. ... 

In the year 1830 I entered the desert, accompanied by Lieutenant Jaines Holland of the 
Q.M.o.'a department. ... After reaching Jaysulmeer we were overtaken by an express from the 
Supreme Government of India desiring us to return 1 . 

A sketch of this trip entitled "Geographical Index to the Map of Southern 
Rajputana, constructed in 1829-:10" is signed by Burnes as "Assistant Resident 
in Cutch, Booj Residency, January 1831", with a not*, "my own field-book, and 
the detours from my route by Lieut. Holland, will be found attached to these 
papers" 2 [pi. 24]. 

Burnes' account of this map is well worth quoting as indicating the style in 
which he worked 3 . This was the first of a series of remarkable journeys which he 
made beyond the north-west frontiers, all resulting in maps full of new information. 

The extreme point of the map eastward is the camp of Nusseerabad in Ajraer, the longi- 
tude of which is 74" 49' 12*. eastword of Greenwich, as deduced from a mean of five obser- 
vations of the first satellite of Jupiter, for which I am indebted to Brigadier Wilson of the 
Bengal Army, and Commanding the Field Force in Rajputana 4 . 

The western point of the map is the sea port of Mundivee in Cutch, which is in longitude 
69° 34' 0*, east of Greenwich, as fixed by several observations, in particular of Captain Max- 
field, late of the Bombay Marine [ II, 420 ]. 

The latitudes.. .have been determined by the sextant with false horizon. Observations 
were taken daily by two different sextants. ... The extreme point north is Jaysulmeer, 
which is in latitude 26° 56' 0* north, or about half a degree lower than in the most approved 
maps of India. That of Mandivoe is 22° 51' 0' north. 

The survey was first laid down at the scale of two miles to an inch, that attention might 
be given to the topography of the country. This was, however, found to be much too 
extended. ... The present mop has, therefore, been reduced to that of eight miles to an inch, 
and the minute account of every stage it) the journal will amply supply the loss in topo- 
graphical knowledge. 

It was judged prudent to avoid as much as possible carrying any instruments or appara- 
tus which might excite the suspicion of the people. Perambulators and theodolites were 
therefore dispensed with, and the valuable compass by Schmallhalder substituted in lieu of 
the latter. 

The rate of march was. ..previously determined by perambulator and other means to be a 
few yards less than four miles an hour, and which was consequently adopted. There were 
many opportunities, ... by cross bearings from hills at a considerable distance, to judge of the 
justness of this calculation. ... 

The survey. ..was much facilitated by the hills, ... some. ..visible at a distance of forty-five 
miles. ... One most important point westward was the peak over Balmen 6 in the desert, 
from which a hill, called Goeenu, on the river Loonee, about forty miles eastward, was 
visible. From Goeenu there was a succession of five peaks to Chung hill in Ajmeer, and as 
the detail survey between those points had always a check from each, great correctness was 
thereby ensured, and iu addition to this there was a minuto road survey made between each 
stage. ... 

I can not express myself better than in the words of my journal of the 20th March 1830. 
" The period is now drawing to a close when the journal must end by my return to Cutch, ... 
I march exactly at daylight, and survey till about 10 o'clock, which, in the mildness of the cold 
season can be done without inconvenience. On the road I always enter into conversation with 
the village guides, whose extreme simplicity fits them well to convey information about them- 
selves, their country, and their customs. 

" By 2 p.m. the survey of the morning figures on the map, and the latitude is determined 
to correct it, when a party of two, three, or four, villagers are invited into my tent to talk... 
till within half-an-hour of sunset. I ask the distances of all the villages around within ten 
miles, the road to each, and the oross distances of one to another, which I sketch roughly on 
paper without any regard to scale, but which greatly facilitates the survey. ... 

' from lluiws London, 7 -6-34 ; flohhara. III ( 1 ). 2 BM Adul A1S. 14382 (46) : reductions, MRIO. 
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" In the evening I take the angles to all hills and towns in sight of my encampment, and 
also a series of bearings to such as are beyond view, by guess, on the direction being pointed 
out by a villager. ... 

•' Lieutenant Holland, who accompanied me, followed a similar plan, and took. ..when the 
state of the country would admit of it, a separate route from myself, and by our joining every 
eight or ten days, to start anew and, moving on similar points, and in parallel lines at a dis- 
tance of from 20 to 25 miles, we have been enabled to entirely fill up the intermediate spaces 
between our routes through the southern portion of Joudpoor." ... 

The object which I had in view. ..was to trace the Loonee from its embouchure in the Runn 
of Cutch to its source in mountains of Ajmeer. This has been fully accomplished. ... 

I have also included some of my former surveys, the Bunass river and Aboo, ... also the 
route across to Ballyaree in Scinde, ... Cutch is from my own map of that country. 

Besides coastal charts by Brucks, Haines 1 , Robinson, and many others [ vj, yo ], 
the Survey of India holds a " trigonometrical survey of Bombay Harbour "surveyed 
1829 by Lieutenant Robert Cogan, of H.C.'s marine, assisted by George Peters, 
midshipman, and published by Horsburgh in May 1833 a . Many of these charts are 
signed by Lieutenant M. Houghton, who was for some years draughtsman to the 
Indian Navy at the Colaba Observatory 3 [ 191-2 ]. 

In his account of the mission to Persia of 1809 [II, 176 J, Morier notes that 
" our ignorance of the gulph " was due to 

the prudential reserve which has influenced our Indian Governments in their transactions with 
the states of Persia and Arabia. To avoid suspicion and complaint they have never pro- 
fessedly made surveys of the shores, though much might have been done indirectly. ... Few 
except merchant vessels visited the gulph, and as the oharts which they already possessed... 
served their purpose sufficiently... there was seldom any particular demand for more correct 
surveys. 

The geographer and philosopher indeed require something more, and therefore it is still 
matter of regret that we are comparatively ill-informed in countries where we have had easy 
opportunities of acquiring knowledge 1 . 

1 Qeo. Barnes Bruoks, Bo. Mar.' Mdpn. 1811 ; Comdg. 1829 ; Capt. 1833 ; comdd. Surrg. ships Psyche, 
Dintmtry, Benares — Stafford Bettisworth Haines, Bo Mar., Mdpn. 1818, Comdr. 1835 ; PA. Aden, 1842. » 10. 
Cat. ( 428 ) ; Markham ( 1 1-3, 23 ). • MRIO. 101 ( 22 ) ; 105 ( 7, 27-8 ) ; DDn. 278 ( 4-8 ). « Morier ( 9 ). 
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REVENUE SURVEYS, LOWER BENGAL 

General Policy — Miscellaneous Surveys — Noakhali <b Chittagong, 1821-!) — 
Suridarbans — SyViet <Se Assam, 1822-30 — Metlvods of Survey. 

THE permanent settlement of land revenue in Bengal had been determined in 
1793 on the basis of the latest district settlements, however derived, and, 
though the amount of revenue to be collected from each estate was thus perma- 
nently fixed, there was no reliable record of the extent of these estates [ I, 140-1 ; 
II, 177 ]• Land that was brought into cultivation later than 179;{ was not included 
in the permanent settlement, and for a long time escaped liability for assessment 1 . 
A regular feature of the advertisement columns of the Calcutta Gazette of this period 
was a list of sales of lands by public auction for the recovery of arrears of revenue 8 , 
a situation hardly anticipated when permanent settlement was first introduced. 

There were long discussions 011 the adoption of permanent settlement elsewhere, 
the Directors opposing hasty action in new territories [ II, 178 ]. They wished their 
government to acquire several years experience of conditions in each district before 
making any long-term arrangement, and strongly urged the advantages of sys- 
tematic land survey [7, 150]. 

The areas of immediate concern were the Ceded and Conquered Provinces 
beyond Bihar [II, no ; III, 149-63 ], the newly oonquered lands of Cuttack and the 
rapidly extending cultivation of the Sundarbans [ II, 177-8 ; 139-44 ]• The Bengal 
Council admitted the advantages of reliable surveys, but pointed out the untmst- 
worthiness of indigenous systems of land measurement, and urged that any surveys 
•undertaken for revenue purposes should be directed by European surveyors under 
the professional control of the Surveyor General ; 

Although the Government of this Presidency haa more than once stated, in strong terms, 
the objection.. .to the actual measurement of lands by the slow and tedious process of the 
natives [II, 179], it did not....intend to express any opinion adverse to surveys undertaken by 
professional persons, and executed in a scientific) manner. ... The most substantial advantages 
may be derived from surveys of the latter description. 

They are obviously calculated to ascertain and fix the boundaries of estates, ... and various 
other points involved in the settlement of lands. ... Such surveys prevent those serious alTrayB 
wliich, although materially repressed by the vigour of the police during the last three or four 
years, still exist to a certain degree, ... as often as disputes may arise regarding the boundaries. 
... They are likewise calculated to facilitate the partition of estates. ... 

We have taken the necessary measures for organizing an establishment for the measure- 
ment of estates with the aid of the Surveyor General of India. ... The primary object.. .is 
the acquisition of...information...raquired in the Ceded and Conquered Provinces with reference 
to the imponding settlements. ... The establishraent...may be...highly beneficial in enabling 
Government to draw an increasing revenue from the lands reduced to cultivation in the 
Sunderbunds, in the frontier district of Chittagong, and in other places 8 . 

The settlement of the Sundarbans was taken up in 1814, with the aid of Morrie- 
son's survey [ II, 14-5, 177 ]> and Alexander Gerard was appointed surveyor to 
the Revenue Commissioners of the Ceded and Conquered Provinces for settlement 
of Saharanpur [II, 180]. The raising of an establishment of revenue surveyors 
was postponed till Mackenzie's arrival from Madras ; 

1 The ultimate ownership of all land rented with the nilor of the country [ 1. 133 |. t CQ. 1-2-lG'eto. 
• B to CD., Kcv. 7-10-15 ( 8 ) ; URU. ( 204 ). 
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We shall, however, lose no time on his arrival at this Presidency. ... In tho meantime we 
trust that measures which have been taken will, at a very early periorl, afford to the revenue 
officers. ..the assistance of on agency infinitely superior to that to which they had hitherto.. .for 
the measurement of estates, and the determination of their limits 1 . 

The Directors warmly approved ; 

We cannot hut regard this concurrence of sentiment as a fortunate and auspicious circum- 
stance. ... We sanction your appointment of Ensign A. Gerard. ..to be Surveyor to tho Board 
of Commissioners. ... We direct that u specimen of Mr. Gerard's survey be transmitted for 
our inspection, that we may have an opportunity of comparing it with a specimen of a revenue 
survey of the perguiinah of Broach. ..lately submitted to us by the Government of Bombay. ... 

The utility of measures of this sort will. ..depend altogether on their being skilfully con- 
ducted ; and we entirely agree with you that persons should be found possessing a knowledge 
of the general principles of geometry and mensuration, to oct under the guidance of the 
principal surveyor. 

We would also suggest to you the expediency of your applying to the Governments of 
Fort St. George and Bombay for specimens of the revenue surveys whioh have been executed 
under those presidencies 2 . 

The Council thought the Bombay system far too elaborate and expensive 3 [ II, 
188-9 ; III, 6, 171, 173-4 ] and sought for simpler procedure ; 

A minute village survey, exhibiting... the limits and extent of each field, and the number 
of trees growing therein, with.. .the name of the occupant or each field and the rent paid hy 
him, was likewise tried, but abandoned as too laborious and expensive ; and such a field survey 
is. ..now generally admitted to be fallacious as a means of adjusting any permanent assessment. 

The general survey which formed a complete and palpable record of the extent and limits 
of each village, and of the distribution of its lands, ... would. ..embrace almost everything that 
could be desired, either for revenue or judicial purposes, and a more detailed course. ..in regard 
to this Presidency would appear to be entirely out of the question. It seems probable, 
indeed, that we muBt rest satisfied with a more general survey. ... 

It is. ..the more necessary to observe u strict economy, to confine the survey to objects of 
clear utility, and especially to employ for the details.. .a cheaper agency than that of European 
officers. ... 

If the survey were confined to the fixing of the limits of estates ( to be marked off by the 
Revenue Officers with a double line in the case of disputed boundaries... ), the labour 
would, ..he comparatively lightened, and a pergiuinah or district survey, marking merely the 
position of villages and fixing the extents of the larger divisions, could probably be completed 
at a moderate charge, and certainly within the times necessary for the revenue officers to 
collect.. .the information... required.. .[ for ] a permanent settlement 4 . 

Mackenzie took a long time to consider the problems involved, being much 
hampered by ill-health. He writes to the Revenue Secretary a few weeks before 
his death : 

I have now got the Bombay revenue surveys from your office, and I shall be prepared in 
time to exhibit a comparative view of all that has been attempted in this way in different 
parts of India. I am indeed astonished that a detail of the lands of every individual village 
in a pergunnoh of 234 should be required, or executed in any reasonable time. Pray think 
for Bengal alone what room would be requisite for tho very plans of every village and their 
separate fields, etc., etc. 

Yet the Court say that if the additional revenue acquired be equal to the expense of the 
survey they are satisfied ; but I must drop the subject till I am able to attend to business'. 

Wide as was Mackenzie's experience, he had little knowledge of revenue adminis- 
tration in Bengal, and he had nothing concrete to recommend. After his death 
Hodgson proved more helpful, and with his advice survey was started in several 
districts of the Upper Provinces during 1822. Government wrote to the Direotors 
in December 1821 pointing out the magnitude of the task ; 

A supply of European officers. ..on an extensive scale could not possibly be obtained. ..with 
the existing complement of officers, and ib was on all hands agreed that each surveying party 
must be superintended by at least one European officer of experience. ... 

Considering the great extent of oountry to be settled, the vast number of villages to be 
separately surveyed, the variety of tenure, ... the intermixture of private properties and of 

1 B to CD., 1-11-10 ( 38 ) : BUS. ( 33!) -40 ). >CD to B., Rev., 3-4-17 ( 69-72 ). • Bombay eventually 
same to » similar conolus ion (173-4). « BUC. 22-12-20 ( 18-28) ; BR8. »DDu. 154 ( 110-20 ) 21-1-21. 
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revenue divisions, it is plain that the projected survey will be the work of.. .years. Your 
present Government must content itself with commencing the undertaking ; the completion 
...must be left to the persevering exertions of successi%-e Governments. ... 

Chiefly from the debility of bad health and the pressure of immediate duties, the late 
Surveyor General remained, up to the period of his death, unprepared to urge the prosecution 
of any specific plan for the survey of the Ceded and Conquered Provinces 1 . 



Miscellaneous Subveys 

The first important revenue surveys carried out in Lower Bengal were those 
of the Sundarbans and of the "Bullooah" 2 salt agency tract, but work was also 
going on from time to time in the Twenty-Four-Parganas — Cuttack— Dacca — and 
Cbittagong. Surveys followed in Sylhet and Assam. 

There was continual extension of cultivation in the 24-Parganas, especially 
towards the Sundarbans, and in 1817 Government allowed the Collector to engage 
surveyors for measuring plots of lands to be granted to new applicants ; 

It would be advisable to employ country-born surveyors instead of Europeans.. .whenever 
he shall meet with persons qualified for the duty. In the meantime, the. ..Council adopts 
your suggestion for granting to Mr. Blechynden 3 nn additional allowance of 100 rupees 4 . 

Land in the immediate vicinity of Calcutta, and within the city limits, was held 
on special terms, and detailed surveys were necessary on every change of ownership 

[I. 139]; 

Within the limits of Calcutta and its vicinity there was no middle party between the 
officers of Government and the immediate occupiers or cultivators of the lands. In the 
roport dated 3rd February 1818. ..the acting Collector. ..says, "It was to check the frauds 
practised by the native aumecm that I was principally induced to propose. ..the present 
establishment of European surveyors". ... He had previously [ written ]...lst December 1817, 
..."The establishment of European and country-born surveyors... has. ..l>een attended with 
great public benefit. ... A system of fairness and integrity has been introduced. ..which has 
given confidence lo the pottah-holders, and makes every proprietor of ground within the 
city. ..anxious to have his property measured and registered in his own name". ... 

We are glad to learn. ..that in these pottahs an example is exhibited of.. .a complete speci- 
fication of the lands — "the exact measurement of the ground bought or sold ; that is, the 
quantity of begnhs or cottahs — the length and breadth — the boundaries, north, south, east, 
and west — and the person by whom the measurement is made"*. 

The first attempt at a revenue survey in Cuttack was an experimental survey 
in Khurda pargana* [ 18 ], of which Buxton writes ; 

It had been long thought desirable that a map of a portion of the district should he prepared 
on a larger scale, and on a more detailed system, than had been usually adopted in common 
surveys, with a view to assist the revenue officers in the collections and settlements, ... 
and accordingly in November 1820 I was instructed.. .to commence a detailed survey 
of the small district of Khoorda, forming one of the most southern divisions of Cuttack, and 
containing about 500 square miles. 7 ... 

Having first established triangles connected with those of former seasons, I had, with the 
aid of the two apprentices [ 17 n. 9 ], ... completed. ..about one third of Khoorda, when sickness 
put a stop to my progress in the month of February 1821, and has since prevented me from 
resuming the survey 6 [18]. 

The survey was abandoned and the assistants moved to the Upper Provinces ; 
The villages in the Khoorda District are small and poor, and. ..not. ..much advantage to 
the revenue is likely to occur from the detailed survey. ... The Moradabad and BareiUy surveys 
are of more consequence than that of Cuttack, and. ..to them, and to the Gonickpoor survey, 
the best means should be afforded. ... The apprentices.. .may be withdrawn from Cuttack for 
the purpose of being sent to Rohilkund' [ 154 ]. 

Government agreed and reported to the Direotors that 

»B to CD., Rev., 28-12-21 ( 6-9 ) ; BB8. ( 284-6 ) ; of. BTC. 7-9-21 ( 30 ). 'Old name for Noekhili 
District. 'Riilinlll, fulln i nf James [fj ].fl *B Rev Bd. 2-9-17 (33). 1 CD to B„ Rev., 21-3-21 
(14,16). *26m. sw. of Cuttack. ' proposed by Commissioner, 12-8-20; BTC. 17-11-20 ( 128). 
•DDn. 196 ( 136 ), 13-9-21. 'from 8G„ DDn. 196 ( 133-6 ), 3-11-21. 
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the Cuttack survey was, indeed, originally designed as an experimental measure ; ... but ths 
surveyor being chiefly engaged in the wild, mountainous, or woody, tracts, wherein the labours 
of the husbandman shew themselves only in scattered patches of cultivation amidst a general 
waste, his operations afforded no light as to the couree to be followed in other parts of the 
country. ... This survey was, moreover, impeded, and has since been suspended, in consequence 
of the bad health of the officer appointed to conduot it 1 [ 18 ]. 

European surveyors were employed under the local revenue officers in other 
areas. Between 1824 and 1826 Henry Tanner, in charge of the " invalid thanas " 
was employed in Bhagalpur to survey the limits of lands allotted to invalid pensioned 
soldiers 2 , and later in the Rajmahal Hills of the Santal Parganas to survey the 
Government estate, Daman-i-koh a . 

Independently of the Damunikoh, the revenue surveys of resumed. ..lands are so frequent 
and exteusive as to occupy nearly the whole of Captain Tanner's time for the year round. 
... Captain Tanner has been required to survey preparatory to assessment thirty mehalls ; ... 
thirteen of these... con tain somewhat more than 43,000 beegahs 4 . 

Tanner was not a higlily skilled surveyor, nor was his survey whioh dragged on after 
1830 particularly accurate, though it remained the sole authority for revenue 
purposes for many years 6 . 

During 1828-9 the Collector of Bihar employed a Mr. Beauchamp to survey 
village boundaries and limits of cultivation 9 ; and he was still employed as 
" surveyor to the Bahar collectorship " in 1838 7 . 

After the occupation of Arakan the Commissioners in charge tried to get a 
trained surveyor to make a "revenue survey" of the province. No military officers 
could be spared, and though, Horatio Nelson, an assistant from the Delhi survey 
was detailed, and special allowances approved, he managed to get his orders 
cancelled, and never joined. 



NoakhXli & Chtttaq onq , 1821-9 

The primary purpose of Cheape's survey of Chittagong, 1814-8, had been to 
aid the settlement of revenue [ II, 178 ], and his final report indicates the value of 
a careful survey, even on so small a scale as one inch to a mile. 

The estimate of quantity of cultivated land annexed to the map has been deduced from 
the protractions of the survey. ...Cultivated land...907°8125 square miles, or 1,00,812 
doons — 

( 1 kanee = 141 x 120 feet = 17,280 sq. ft. - 16 kanees = 1 doon = 2,70,480 sq. ft. 

— 1 sq. mile = 1613 kanees, or 100 doons 13 kanees... ) 
By measurement of year 1802, land paying revenue . . doons 68,056 

and waste land susceptible of cultivation „ 3,452 

Deduct Hattia and Sundeep, which are not included in ray survey ,, 9,571 



Total area of low cleared land, exclusive of Hattia & Sundeep, by 

measurement of 1802 . . „ 52,027 

Ditto, by my survey „ 1,00,612 



Difference, not paying revenue lt 48,585 



The District pays at present ( 1817 ), according to assessment of 1802 Its. 5,73,000 

It thus appears that my survey gives a surplus nearly equal to the whole content at present 
paying revenue. ... I. ..consider it impossible that there oan be more than one tenth, or 10O 
miles, either above or under the actual area which should pay revenue ; and therefore, deduct- 
ing 100 miles for any possible errors, ... there will remain 900 miles area whioh there can be 
no doubt is within the mark, and if assessed up to this calculation the revenue would be 
increased upwards of one half of what is paid at present. 

o_. CD \ ReT " 28-12-21 ( 10 ). > BTC. 30-1-24 ( 13 ). • Imp Oat. XI ( 131 ). ' B Her Bd. 

9-8-27 ( 64 ). • ib. 17-10-26 ( 14 ) ft BTC. 2-3-30 ( 4 ), eto. • B Rev Bd.. 27-2-29 ( 61 ). ' Willoughbj 
Goo. Beaachump ( 1800-11 ) ; Beu. Lif. 1818 ; ret. 1824, and sottled at Monghyr till death 
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I have made this remark of deducting one tenth adverting to the impossibility of perfeot 
correctness, ... and it would seem desirable, and indeed equitable, to guard against the possibi- 
lity of any estate being assessed as larger than it is. Attention to this point I should conceive 
very necessary to obviate disputes and complaint*, as well as to give general satisfac- 
tion. ... 

It has been generally supposed that the quantity of cultivated land has been of late years 
prodigiously increased by .. .bringing wliat was formerly jungle into cultivation. ... Iam however 
well convinced from my own observation that the district has undergone little change.. .for 
the last 30 years at least, and probably much further back. Indeed, in the map which existed 
before my survey, I can trace the routes through the whole of the northern parts of the district. 
... For a material increase of revenue it will bo necessary to look for such increase from a 
revision of former measurements, and not from any partial measurement of.. .lands. ..as have 
been of late years cleared. ... 

Cultivation has been everywhere pushed as close to the hills as possible. ... New traota 
might certainly be struck out between the ranges of hills. ..and some portion of low land will 
always be found between two ranges. 

In addition to the limits of cultivation Cheape surveyed and mapped the boundaries 
of thanas 1 . 

An important source of revenue was the tax on salt and firewood produced along 
the banks and islands of the Meghna, the Sundarbans creeks, and the Chittagong 
coast. Survey had been carried through these "salt districts" during 1802-4 
by Thomas Robertson [ II, 13-4 ], but these coastal and tidal regions are continually 
changing and another survey was authorized in 1821. A civilian surveyor, Henry 
Osborne [ 12 ] was engaged by the Collector at Noakhali ; 

Mr. Osborne should first be employed in making a survey of the islands in the Megna. ... 
It will be his principal duty to asoertain churs* as they exist at present, and. ..to notice any 
churs of recent formation, and to collect. ..every information regarding the date of their being 
first cultivated. So soon as any part of Mr. Osborne's survey is completed, it is my intention 
to contrast the information he has collected with maps of older date, as well as with all old 
records and oral information that I may be able to obtain, as by this means I shall hope to be 
able to distinguish the objections which knavery and artifice will be constantly contriving 
to defeat my enquiries 3 . 

The Board of Revenue added the following instructions ; 

The surveyor should be directed. ..to lay down all existing mouzahs or villages, townships 
or kushbahs, hamlets or chucks, haute 1 , ... large or small, occasional and permanent, market 
places. ... 

It is still not intended. ..to restrict you from dispensing temporarily with a survey in cases 
where the property in the land is decidedly vested in the Government, and where the peculiar 
local circumstances may enable you to define limits with sufficient accuracy 6 . 

Osborne was not satisfied with the terms offered and the survey was taken 
up from 8th February 1822 6 by Benjamin Blake [ II, 382 ], who was 
in the first instance to be employed... defining accurately the boundaries of the salt and fuel 
lands required for. ..the Salt Department. Adverting to the scattered direction in which the 
salt and fuel lands are situated, ... it is desirable to ascertain how far.. .this duty.. .will interfere 
with the geographical and topographical survey you have been directed to make. ... Fending 
a reference to the Board. ..your services can be usefully employed in surveying that part of the 
-district which lies between this pluce [ Noakhali J and the great Fenny River. ... In making 
this survey, the object of which is to define by accurate measurement certain lands formed by 
the alluvion of the 6ea, in order to their future settlement, you will. ..lay down the boundaries of 
all lands now in actual cultivation, and of.. .waste, as well as the limits of.. .lands which are 
now in the occupation of, or may be required for the use of, the Salt Department 7 . 

Blake surveyed the Salt Agency lands as he came to them in the course of his 
general survey of the district, and in October sent in 

a map reduced from the topographical one ; also an outline of a statistical synopsis of the 
churs, mouzas, &c., measured during the latter part of last season, being the commencement 
of a survey of the district of Bullooah [ 136 n.2 ]. ... The areas inserted.., are all bonafide good 
soil, available for either agriculture, salt, or, ..the production of fuel. ... 

'Report dated 14-10-10, attached to map, MRIO. Misc. 20-O-10. 1 Islands formed byriversilt. 
•from Collector, 2S-9-21 ; BTC. 23-11-21 ( 22 ). 1 markets. Mb. (32). "BRC. 8-2-22. 'from 
Collector. 15-4-22, BTC. 10-3-22 ( 16). 
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A great evil exiBts in the superabundance of tanks ; ostentation and a love of fame appear 
to be the causes. ... The forming of a new tank should be prohibited, unless security be 
given to keep it clean and in good repair, for otherwise they are neglected, and'soou become 
choked up with aquatic weeds, thus engendering.. .a vitiated miasma. ... 

I have been prevented from filling up the columns of the statistical table for want of an 
assistant, as the whole superintendence of the measurement falls upon me and, with the 
laving down thereof on the map, occupies all my time. ... Under these circumstances I.. .may 
bo permitted. ..an assistant, and. ..recommend Mr. James Thompson, lately employed in the 
revenue department under Mr. W. Fraser in the Denied Territory. ... Mr. Thompson will be 
happy to perform the duties. ..on the wimt) Halary as is allowed to Mr. Jones, the assistant 
to Ensign Prinxep on a survey similar to that of Bullooah [ 141-2, 369 

He asked for an elephant whioh was essential for travelling about, whilst a great 
deal of the work had also to be oarried out by boat, which added considerably to 
his private expense, especially as he lost one in a storm ; 

Ifaving in vain waited for tidings of an European built boat beloncing to my surveying 
establishment which was driven from my schooner during a severe storm 011 the 27th March 
last.. .at the mouth of the Megna, ... I have to request. ..a remuneration. ..of my loss sustained, 
whioh, including masts, sails, cables, oars, and grapnelLs, is throe hundred and fifty rupees'. 

His progress was commended ; 

Captain Blake has effected the survey of 43 ohurs and moras, comprising the whole of the 
ohurs laying between the Noacolly Creek and the Little Fenny River, with the exception 
of a small tract. ... After he has completed this duty, he will proceed to survey from the 
western side of the Noacolly Creek along the banks of the river Megnn. ... 

The map prepared by Captain Blake and the details of his survey.. .will doubtless satisfy 
Government that a more able or zealous officer oould not have been selected for this important 
...duty i the information he has collected illative to the ohurs and mozos surveyed — the 
quantity of land in each already cultivated and fit for cultivation — how much waste — how 
much occupied for the use of the Salt Department — and what reserved for fuel — ...must render 
the Collector's duty in assessing the lands an eaBy and satisfactory task. ... 

As Mr. Donnithorne' continues to represent the expediency of assistance being afforded 
to Captain Blake, His Lordship will perhaps. ..direct the civil Surveyor General to depute a 
proper person from his establishment*. 

Hodgson, as Revenue Surveyor General [ 305-6 ], was unable to provide an 
assistant, but reoommended an inorease of establishment and changes of procedure 
[ 147, 369-70 ]. Blake was placed under his professional orders, but had to olose 
down in October 1824 on account of the war against Burma 6 . 

StJNDARBAMS 

Accounts are given elsewhere [ II, 14-5, 177 ; III, 7, 12, 179 ] of the survey of 
the Sundarbans commenoed in 1811 by William Morrieson, and carried on by his 
brother Hugh till the end of 1818. This survey had been started to meet the 
demands of the revenue officers, and showed all the creeks and limits of cultiva- 
tion on the one-inch scale. It stretched across the Sundarbans area of the districts 
of the 24-Farganas and Jessore", but left Bakarganj unsurveyed, so that early in 
1818 the Collector of Bakarganj pressed for survey; 

I have received several applications... for tracts of land on and adjoining the Sunderbans 
of this zillah. From the imperfect state of the records, ... as well as from my present want 
of local knowledge, I am unable to ascertain whether the said lands appertain to any estate 
on whioh a permanent assessment has been fixed, or are exclusively the property of 
Government. ... 

One of the principal objects in constituting this a separate collectorship being to encourage 
enterprising individuals to oultivate the waste lands, ... it would. ..be.. .of great benefit to 
cause a survey to be made of the whole of the district, and a copy thereof deposited in the 
Collector's office. ... 

•from Blake, Noacolly, 16-10-22; BTC. 26-11-23. *DDn. 195 ( 287), 26-11-22. 'June* 
Donnithorne ( 1773-1852 ) ; BCS. 1793-1837 ; Colleotor Bullooah from 1823. • BTC. 2-1-24. • Map, 
one-inoh aosle, and redactions, MRIO. Miia. 6-0-24. • Jessore Inoluded the present district of IChulna till 
1882, Imp Oat. XV ( 287 ). 
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I am not informed whether or not Lieut. Morrieson, now surveying the Sunderbans, has 
instructions to extend his survey as far as this zillah ; at all events some time must ellipse 
before he wilt reach it. ... Should it interfere with the arrangements of Government to send 
Lieut. Morrieson or an engineer officer here, ... the duty might be executed by uncovenanted 
assistants from the Surveyor General's Office 1 . 

Again, a year later ; 

Seeing that Capt. Morrieson, the officer surveying the Jessore Soonderbuns, ...has been 
compelled to proceed to sea for tho benefit of his health [ 12 1, ...there is little prospect of 
the survey being proceeded in immediately. ... The more I see of the nature of this district, 
the more I am impressed with. ..the necessity of.. .an accurate map. ... 

A yoiuig man named Jackson, a sea-faring man, is willing to undertake the duty 011 a 
salary of 200 rupees per month, and about 80 rupees per month boat hire. The duty,,, 
could be concluded in less than two years, and tho advantage both to the Magistrate and 
Collector would be incalculable. At present there is no defined line between the districts of 
Tipperah, Dacca, and Dackergunge. 

Government consented although not happy about appointing a surveyor outside 
the Surveyor General's establishment ; 

It seems likely, however, that a topographical survey of particular portions of the district 
will be found very useful for. ..the Collector's office, particularly for making out the limits of 
estates, and. ..of lands proposed to be assigned to new settlers. 

If therefore Mr. Jnclcson shall possess the necessary qualifications of a land surveyor, ... 
His Lordship ir. Council will. ..sanction his being attached to the Collector's oflice on the 
terms proposed. ... That gentleman is accordingly authorised to employ Mr. Jackson in 
surveying. ... He will, ... submit a specimen of Mr. Jackson's work at an early period 2 . 

Jaekson was engaged, and on his resignation in July 1820 the Collector submitted 
his maps and fieldbooks ; 

The beneficial results. ..were apparent in the difference of sudrler jiimma 3 demandoble by 
that process and that shewn by the native umeen, which. ..did not fall short of sicca rupees 1700 
per annum. The former suilder jumma of the estate. ..was sicca rupees 1105-10-15. The 

measurement of the umeen shewed. ..Rs. 4720, more or less, — that by Mr. Jackson. ..Rs. 6501 

and this latter sum the present occupant is ready to pay. 

It was not till after I had three several times proceeded. ..in person, and kept tho strictest 
watch over the aumeen that I got the measurement completed; the time employed. ..occupied 
st least ten months, whereas Mr. Jackson's survey was completed in less than a month. ... When 
it is considered that the proportion of Mr. Jackson's salary did not exceed Rs. 280, and that 
the umeen received s«. Rs. 660, the preponderance is again greatly in favour of it. ... 

The whole expence incurred by employing Mr. Jackson will be most amply ropaid bv the 
increase of assessment of the single estate above mentioned 4 . 

The Surveyor General did not endorse this estimate of Jackson's work ; 

I have been miserably disappointed as this young man, who applied to me himself, makes 
such additions to the original allowance that I would not. ..recommend it without some better 
assurance of his being competent for the duty. ... For such a survey the fullest allowance of a 
surveyor would not be too little, and to admit that the duties required of a geometrical survey of 
islands separated by extensive waters could be done by an ordinary establishment would be 
imposing upon you and upon Government. ... 

It appears to me evidently that what he says was done at an expense of 280 Rupees 
per mensem was just of as little value as the former expenditure upon a native measurer. 
Altho' a costly set of instruments was furnished to him, not a single point of observation has 
been transmitted, tho' it was not too late in the season, and I have just discovered that 
the plans sent in were, in fact, copied by a not very competent draughtsman belonging 
to this office*. 

It is obvious that there was urgent need of trustworthy surveys, though possibly 
not of the high professional standard set by Mackenzie. The supply of competent 
surveyors was negligible. 

The first regular settlement had been started by David Scott, junr., in 1814 
[II, 177 ], and he reports in 1818 that he 

found the unassessed cultivated lands.. .to be of the following kinds — Encroachment by 
zemindars — Extension of cultivation.. .beyond the quantity for which they paid revenue— 

'from Collector, 24-1-18; BBev Bd. 2B-9-18 ( 1 ). Mb. 23-4-10 ( 31 ). "amount of revenuo doe 
[1,135]. 'DDii. 148 ( 331-0), 14-7-20. 1 DDn. 164 ( 110-20), 21-1-21. 
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Reclamation by unauthorised persons who subsequently prooured forged documents. 

He began by measuring the latter two kinds of land by the agency of amins. and for his 
guide he had the original leases... whenever produced — the chittas of 1783— and a oopy of 
Lieutenant Morrieson's map. There was much opposition to contend against. The zemindars 
wore all arrayed against him. ... The amins. too, were obstructed in their work, and the aid 
of police had to he invoked, while fraud on the part of the aminB themselves constituted a 
separate source of danger. ... Mr. Scott, however, succeeded in measuring a large extent of 
land in 1817, and the operations were continued by Mr. Lind in I818 1 . 

In 1818 a special Sundarbans Commissioner took over the settlement 2 , and 
on lfith March 1821 the Government reconstituted the commission, with a survey party to 
aid it'. ... The first and main object was to demarcate by a distinct line public from private 
property, in order to prevent future encroachment, beginning with the country. ..which had ljeen 
surveyed by Lieut. Morrieson. ... 

Ensign Prinsep of the Engineers was appointed the Surveyor. ... Mr. Dale took charge of 
the office on 9th April 1821. The year 1821 was spent in preparations : ... the operations were 
steadily prosecuted during 1822 and 1823. ... 

They took up the demarcation of the linn separating state from private lands, and worked 
from Pranpur on the river Jabuna westwards. ... Mr. Dale...cutno to the conclusion that no 
satisfactory decision could be had till the. line separating tho forest from the cultivation was 
ascertained, surveyed, and mapped, and that he directed Mr. Prinsep to do. ... 

Mr. Prinsep made a detuilod survey of the forest lino from. ..the river Jahun.i to tho river 
Piyali during 1822, and continued it to the Hugh, a little below Oulpi. during tho succeeding 
year, through a total distanco of about 18U miles. He also surveyed the. ..taluks measured by 
Messrs. Scott and Lind with the object of testing the accuracy of the amins' measurements 
as a whole. ... During 1823 he surveyed the 28 tulukb that were measured.. .the previous year. 
He thus completed 48 taluks, ... and found the aniin's measurements fairly correct, except in 
three instances of junglo where they had resorted to guesswork. 

The applications for junglo grants. ..were also niade over to him for enquiry into their 
boundaries. Using Morrieson 's map as his basis, he filled in tho khals 4 and other dotails during 
excursions by boat. ... In addition, he made a full survoy of the strip of junglo bordering the 
cultivation from the river Uidyadhuri to the Hugh, with a breadth varying from one and a half 
to 6ix miles. ... 

His map. ..shewed the precise situation of almost every important... taluk in the 24-Parganas 
district, and the oxuet limit ( with t Vie village boundaries inserted ) to which cultivation had 
...been carried between the rivers Hugh and Jabuna. ... He parcelled the jungle into separate 
allotments, and gave them numbers 6 [ II. 16 ]. ... He experienced much trouble from the con- 
flicting names given by rival zsmindars to the creeks and other uatural features, but he gave 
currency in his maps to the names which the fishermen and wood -cutters. ..used. ... 

Mr. Dale was removed in November 1823, and Mr. R. D. Mangles' succeeded him for two 
yours, after which there were several changes until 1828. ... Mr. Prinsep during 1824 partitioned 
the jungle belt. ..to the river Jabuna, and was deputed to Chittagong at the end of the year. ... 
His establishment however was retained, and Lieut. Mullock of the Engineers was appointed 
Surveyor in November 1826 7 [ 7 ]. 

Mallook was relieved towards the end of 1827, and was succeeded by Alexander 
Hodges who was given revised instructions ; 

The next step should be a careful and minute survey of the line on which the forest and the 
cultivation meet, from tho spot where the former touches upon the Hooghly immediately above 
Channel Creek, thro' the districts of the 24-Pergunnahs, Nuddeah, Jessore, and Backergunge to 
the south-eastern termination of the waste upon the sea, .:. at the mouth of the great western 
embouchure of the Ganges, or Pudda. 

This survey should be conducted upon such a scale as may ensure it from dwindling down 
into a permanent sleeping appointment for a single officer. ... It surely cannot be less an object 
of importance to define the limits of a forest that extends within twenty miles of the seat of 
Government, than to measure the villages of Bareilly or Goruckporc. ... 

It is certain that unless Government aro prepared to resign all prospeots of deriving revenue 
...from the cultivation of Sunderbuns wastes, the survey of those tracts must be undertaken at 
some time or other. ... Nor do I think that it will be wise to retard the execution of the scheme 
by fixing the surveying establishment on too limited a scale ; for I have invariably observed in 

,n u i'JY 8 "*™ C " ] - Mb ' < 14 > * lm T Gaz - xxiil ' 144 '• 311 ReT m - 27-3-21 ( 66 ). 'oreeks. 
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this country that, whenever operations. ..have been protracted beyond a certain period, ... the 
plan haa either been abandoned altogether, or has been feebly and imperfectly onrried thro'. ... 

The survey of the line. ..hue not to commence "de novo" ; the whole western frontier of the 
jungle from Channel Creek to Hoseinabad...and thence to the south eastward, as far as Prawn- 
pore, having ( with very partial exceptions ) been. ..most accurately mapped by Cuptain Prinsep. 
... The estates measurement form a connected belt of cultivated land, extending from Channel 
Creek to...tbe Fesolee Nudcleo, interrupted only at the several spots particularized. ... From 
Dhosa Ghaut northward to the Bydya Dhurree, thence round to...Hoseinabad, ... nnd...Prawn- 
pore, the skirt* of the jungle have been strictly followed by the chain of the surveyor. ... 

Captain Prinsep is of opinion that artificial landmark* or boundary pillars ought to be 
erected to defend new settlers.. .from encroachment, or the hazard of collusion nnd litigation 
with the neighbouring old proprietors. ... Captain Prinsep should. ..furnish a more formal and 
detailed report, particularizing what has been already done, ... as well as explanatory of his 
own views. ..with regard to the future oonduct of the survey. ... No person is so capable of 
doing justice to the subjeot 1 . 

The following is taken from Prinsep's notes ; 

When the survey iscarried beyond the Eeshmuttee, it will be advisable that a native ameens' 
measurement of estates should, if possible, proceed the European survey, as it w ill abridge his 
labour, and. ..probably save him from travelling over the same ground twice. A measured belt 
of estates along the edge of the jungle is, of course, the most desirable kind of survey ; where it 
cannot be obtained, it has hitherto been usual to carry on a chain and. ..theodolite survey along 
the skirts, noting a number of.. .landmarks for the topographical delineation of the country, 
it's revenue divisions, and. ..boundaries of the villages aud estates. 

The survey was to be published ; 

Much advantage will be gained by the multiplication of the Burvey maps. ... It seems 
desirable to vest the duty of preserving and copying tho maps in a separate officer resident 
ordinarily at the Presidency, and the experience acquired by Captain Prinsep in the three years 
of his conducting the survey ...point him out naturally as the person in whom this duty should be 
vested. ... 

With respect to the multiplication of copies for delivery to parties interested, either for 
production in court, or for any other purpose, ... it shall be competent to any person to obtain 
copies of such fixed prices as may be determined. ..in concert with the Commissioner of the 
Sunderbuns 2 . 

Hodges was authorized to engage an assistant surveyor on Rs. 250 a month, 
two apprentices, and a number of followers, and was placed under control of the 
Surveyor General, who was told that, 

the survey having been established for revenue purposes, the revenue authorities. ..determine... 
the general objects to which the. ..surveyor con most profitably be directed ; but if you. ..think 
that...they are applying the survey.. .in a manner calculated to hinder the attainment of the 
main object, ... you will freely communicate on the subject with Board of Revenue and, if 
necessary, with Government ; and, ns to the mode of executing, ... Lieutenant Hodges must 
look solely for instructions from you 3 . 

Pargiter notes that Hodges was 
to accompany Mr. Danipier 4 [ Sundarbans Commissioner ], and survey the boundary of the 
forest. ... During the early months of 1829 Mr. Pampier defined, and Lieut. Hodges surveyed, 
the boundary, ... carrying it from the river Jabuna, ... opposite Pranpur, as far as the river 
Belsawar at its confluence with the river Jeodhara. ... Mr. Danipier, being unable to define the 
boundary positively, directed Lieut. Hodges to take as the boundary the line shown in Morrie- 
son's map, and complete the survey up to the river SipBa, while he himself crossed over to the 
opposite side, and described the limits as well as ho could. Lieut. Hodges, however, made no 
Burvey of the limits ofthe then waste, but simply copied in his completed maps the line drawn in 
Momeson's map. ... 

The results of the survey were drawn first.. .on the scale of four inohes to the mile, which 
were worked down into another series on the dcale of one inch to the mile, and from the latter 
Bodges prepared a map [ J-inch ] of the whole of the Sundarbans, using Morrieson's map as the 
basis for the country as far as the river Pasar, and Prinsep's map for the details of the 24- Par - 
ganaa. It was completed in 1B31, and is known as Hodges' Map of the Bundarbans. It shows 
the boundary of the Sundarbans forest along the whole length from the Hugli to the Magna*. 

' from Mangle* 7-1-28, B Rev Bd. 1-3-28 ( (Ml ). * ib. ( 70-1 ) : fdbka., 11LR. 24-Parganas M 7 & 8. 
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The allotments made by Prinsep in the 24-Parganas were incorporated. ..and the game 
systom was continued as far an the river Pasar, which was the limit of Morrieson's survey j bat 
he revised the numbering, and reduaed the whole of Prineep's and his own allotments into one 
series of consecutive numbere from 1 to 234 [ 141 ], extending from the Hugh to the Pasar. ... 

The whole of the coast from the Hugh to the Meghna, with a breadth varying five to ten 
miles was copied from Major Kennell's atlas of 1779 [ I, 227-9 ], but the interior details of the 
forest tract east of the Pasar had never been surveyed. ... 

To provide sufficient oopies of the map, and render it available for the public, the Govern- 
ment transferred the copyright to a Mr. Wood 1 , on condition of receiving 100 lithographed 
copied free'. 

The following passages are taken from Dam pier's report of 25th July 1829 ; 

After ascertaining that the Shoora khal extended for some way along the skirts of the 
jungle, I determined to lix its entrance into the Juhoona as the place from whence the Burvey 
should begin. From thence I proceeded along the estates. ..cultivated under Mr. Henkell's 
grants given in the yeur 1785 [ I, 159 ] j the terms.. .are that the parties have a right to cultivate 
1000 or 500 begs* within certain named limits. So little, however, were the situations of these 
boundaries known, that the quantity of land within each of them may be taken at 20,000 or 
more begos. t did not, therefore, deem myself justified in giving up to the claimants any 
portion of the waste, but informing them that a request. ..for a pottah would be immediately 
attended to, I maintain the right of Government to the heavy jungle*. 

The Henckell grant had been measured in 1815-6 by Arthur Smelt 4 and, accord- 
ing to Pargiter, 

measurement had been [ previously ] made by amins, ... but the amins had been bribed, and 
tho results were untrustworthy. He [ Smelt ] began the measurement in December 1815 in the 
west of the district, employing six amins. ... Finding their work generally accurate, he 
proceeded to tho general measurement, putting three amins to each mahal. ... He closed his 
operations in April 1816, having measured a vast extent of land, amounting to 323, 252 bighas, 
of which 212, 025 were cultivated. The measurement was by blocks, and not by fields, ... and 
its celerity and vastness detracted from its accuracy. ... 

The figures Bhow that, omitting the j ungle, he must have proceeded at the rate of nearly a 
square mile a day. ... Mr. Smelt declared that the operations had been conducted under his 
personal supervision, and he felt satisfied of their aceuraoy 5 . 

To continue with Dampier's report ; 

After crossing the Coolpootooa ( laid down in Rennell's map as the Pungaseer ), the boundary 
of pargunnah Jumerah, which borders on the waste up to the Cobudduck*, was regularly 
denned, although. ..I found some difficulty in penetrating the grass jungle which formed a 
broad belt. ..along the heavy waste, and afforded cover to every species of wild animals. 

Upon reaching the eastern bank of the Cobodduck I endeavoured for some days to make 
my way to the actual Soondurbun waste, hut found it perfectly impossible. The lands 
adjoining the jungle had been gradually deserted, and of places which appear in Captain 
Morrieson's plan far within the cultivation, I in vain looked for any trace. ... I really had no 
idea of the rapidity with which all traces of cultivation could be obliterated. Vegetation had 
sprung up so rapidly as to appear almost the growth of a century. 1 understood upon enquiry 
this had begun about 11 years since, and owing to the bunds not being taken care of, and the 
fear of wild beasts, as the jungle advanced, no raiyuts oould be persuaded to remain. 

Determined to try if there was not some way by which T could reach the limits. ..I procured 
some small boats, and proceeded to two small places.. .which in Captain Morrieson's plan 
appeared four miles distant from the waste. ... Along the Coyrah Nuddeo 7 , all the bank of that 
river, which was clear in 1814, was covered with dense jungle, and the country intersected 
with numerous khals. ... I found them situated in the midst of this jungle, the two containing 
...about 250 begas, in which were 10 cottages. Extreme unwillingness to quit their houses 
had detained the inhabitants, ... but they declared it impossible by their own exertions to 
check the progress of vegetation, and said they must quit the Bpot vary shortly. 

There not being any possibility of my fixing the limits of the waste from personal obser- 
vation, I determined upon directing my surveyor to proceed at once.. .to the banks of the 
Seesab, and to trace the intermediate boundary from the plan made by Captain Morrieson 
in 1814. ... 

'Goorijo Wood ; 1824,. Asst.. Govt. Litho. Press, Calcutta; Inter proprietor of Aaintio Litho. Press 
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818-40). • B Rot Bd. 4-8-29 (49 ). * BCS., Writer, 1805. -'Pargiter (8). 'Kabadak.79 F/l-8 
'Koyra, 79F/7. 
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Lieutenant Hodges informs me he calculates the area, of the Soondurbuns, the boundary of 
whioh has been already laid down by Captain Prinsep and himself, to be about 4600 square 
miles, and of that portion between the Horingotta 1 and Megnu to be 600 square miles. This 
latter calculation is taken from Rennell's map, and I can vouch from personal knowledge of the 
amazing extent to wbich clearings have been carried since that time, and I think the 600 square 
miles may be considerably reduced. • 

Sylhet & Assam, 1822-30 

Some account has already been given of the settlement of revenues made by 
the Collector of Sylhet in 1789-90, on which the permanent settlement was based' 
[ I, 140 ]. Since that early settlement, cultivation had widely extended, and much 
of it paid no revenue ; scattered tracts were measured by nmlns, but their work 
was not to be trusted, and in 1822 the Commissioner obtained the services of Thomas 
Fisher, who had been surveying the district boundary, to take out the areas of 
definite blocks by acourate survey, distinguishing cultivated areas from uncultivated, 
and thus provide an overall check against the detailed measurement of the amlns. 
The Commissioner did not wish him 

to supersede the usual course of measurement in detail by native aumeens, but rather to 
operate as a check.. .by enabling me to ascertain acourately the gross contents of any given spot, 
with the proportion of productive and unproductive land of which it may consist. Were. ..you 
to survey the whole of tlie lands, field by field, it would occupy so great a length of time as of 
itself to render that plan quite inefficient. ... 

The only mode, therefore, ... is to tako o pergunnah, or any other portion of land of which 
the boundaries are known and defined, to traverse the exterior of it as the boundaries may be 
pointed out to you and, after having crossed it in one or more directions, ... to calculate its 
gross contents, and to distinguish. ..productive and unproductive lands. 

At the samo time this will.. .give a sketch of the outline of the pergunnah, showing its 
natural shape and acknowledged boundaries which. ..may prove a ready means to the Courts 
of Justice to adjust cases of disputed boundaries'. 

In asking for assistants, Fisher pointed out that 
when the decennial settlement was fixed in this district, only the lands at that time in cultivation 
were assessed, and those called junglah were reserved for future settlement when they 
should be oultivaled. In a period of near thirty years that have elapsed since the decennial 
settlement. ..the cultivated tract is supposed to have swelled, while the revenue has remained 
the same*. 

In May 1823 the Commissioner submitted Fisher's survey of 
three contiguous pergunnah*. ... I have witliheld this report.. .in the hope that the native 
aumeens would complete their detailed measurements ..within a reasonable time, and thereby 
have enabled me to compare the results. ... 

Lieut. Fisher has completed the survey of some other pergunnahs, ... at the rate of 40 
square miles a month, which is as much us he can perform. The survey of the remainder of the 
district will occupy fifty -three months and, as m the most favourable seasons there are but five 
months in the year, viz. from 1st November to 31st March, in which. ..operations. ..can be carried 
on, ... it follows that the survey of the entire district will occupy a period of upwards of ten 
years. ... With the aid of four.. .assistants, the survey may be completed with great accuracy 
in. ..three or four years. ... 

I consider it absolutely impossible for the details. ..to be executed by Europeans, viz., 
registering the name of the proprietor of nach field, the quality of the land, and the estate to 
which [ the fields belong ], ... facts that must be recorded simultaneously with the measurement, 
and without which the measurement would be of no use. These. ..can be done through the 
intervention of native agency alone. A European would sink under the exertion, were it even 
in other respects fit employment for him. 

But the completion of the survey of the whole district on the plan on which it has been 
commenced presents many important advantages. ... Had some plan of this nature been 
adopted at the time of Mr. WillesV measurements we should not now be at any loss to know 
what lands are included in his settlement [ I, 140 ]. ... The talookdars take advantage of it to 
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assert that Mr. Willea included the whole in his measurements, and that they tire therefore 
entitled to hold the whole at their present rate of assess mailt 1 . ... 

I am aware of no plan which, working with natives only, offers a reasonable expectation of... 
accuracy. The only method usually resorted to of checking the accounts of the auineeriB is to 
depute other aunieens called "purtaul aumeens" to go over the same ground [ II, 181-2 ]. 
To say nothing of the great additional expence, ... what are the grounds of confidence in 
placing one native over another t ... I have had a good deal of experience amongst native 
aumeens, and I have come to the oonchision that it is. ..hopeless to expect fidelity from them. 
,.. Measuring lands is looked upon amongst natives as a low occupation, ... depriving us of 
the service of the more respectable class [ 149 1- ■•■ 

I have made it the interest of the aumeens.. .to be honest, by making their remunera- 
tion depend on the quantity of land measured ; but I fear the utmost which Government could 
allow for this purpose would not even approximate to what it would be the interest of znmindars 
to pay the aumecn for passing over his land. An aumeen receives twelve rupees for every 
hundred coolbans of cultivated land. ... 

As a further check I require the aumeens to transmit their measurement ohittus to me regular- 
ly ; those in the immediate neighbourhood.. .daily ; and those of a distance, every fifth day 2 . 

Government notioed that 
the accounts of the native aumeens.. .shew a greater quantity of productive land than uppears 
in Lieut. Fisher's survey, which, although not altogether an accurate calculation, is a proof 
that the aunieens have not compromised the interests of Government. ... Yet there is. ..some 
danger lest they may in some degree have overrated t he extent of the land. 

Mr. Tucker 3 should bo roferred to tho system. ..pursued by Colonel. ..Munro in the settlement 
of the Ceded Districts of Fort Saint Goorgo [ II, 180-2 ]. He may there draw useful hints 4 . 

In December 1823 Fisher's survey was broken off by the Burmese advance 
into Cachar, and he reverted to military duty, not resuming survey until 1826 
[ 51-2 ]. In 1827 he came under the professional orders of the Surveyor General, at 
whose request he sent a summary of the work already done 6 . 

He explained that the object of the survey was to facilitate the settlement of 
cultivated lands omitted at the time of the "perpetual" settlement, and that these 
were scattered over the whole district in small patches from every estate or the 
minutest subdivision of property. His first object was to ascertain the gross area 
of eaoh pargana as a check on the native measurers. 

Though four European assistants had been sanctioned in 1823, only one suitable 
person, James Blechynden, had been found, and he was called off to other duty 
almost as soon as he arrived [ 5^ ]. 

In October 1827 Fisher sent in specimen maps produced from the work of the 
amins and his own survey. The plan compiled from the ami?is' survey was on the 
scale of 400 feet to an inch, and shewed every estate, however small, its area and 
boundaries its owner, taluk, mauza, and pargana. It distinguished cultivated — 
waste — and village — lands, and jheels. The amins' work was not so reliable as 
survey by a European, but was quicker and cheaper, and sufficiently checked by 
the surveyor's gross measure [ 7 ]. 

In his report for 1827-8, Fisher said that he had 23 amlns employed under him, 
and that the north-west area of the district would probably be completed in the 
next two years. The map he attached was not an exact plan of the pargana, 
but as good a sketch of the relative positions and comparative size of the estates as 
could be expected from the materials 6 . It was accompanied b}' references to the 
chittahs filed in the Collector's office [ I, 139 : III, 167 ]. 

In October 1829 he reported that the work of the amiiw had been conducted 
with the same or even greater success, and that little or no difficulty had been 
experienced in protracting their survey. Flat shades of different colours were 
applied to the different taluks "to assist the eye in tracing details". 

In addition to his revenue survey he kept up a geographical map, controlled by 
astronomical observations [ 52-3 ]. 

1 B Rot Bel. 8-8-23 ( 103 ). «ih. S-8-23 ( 103 C ). ■ Charles Tuoker ( 1789-18*1), DCS 1804 «ib 
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Quite independently of Fisher's survey in Sylhet, a revenue survey was started 
about 1827 in the lower Assam valley under David Soott, Agent to the Governor 
General [ 64 ]. 

The work was almost entirely performed by native surveyors, Bengalees or Assamese. 
The European surveyor or his assistant marked out the given tract and surveyed the boundary. 
The interior portion.. .was entirely filled up by native surveyors, and protracted by the 
European surveyor or his assistant. ... 

The nature of the country and its unhealthiness opposed serious obstacles j most of the 
surveyors were Bengalees, who suffered severely from sickness, and thereby the work has been 
somewhat retarded. The work was very ably superintended by the late Lieut. Bedingfield, of 
the Artillery, and the conduct of it under Mr. Matthews, the present surveyor, afforded Mr. 
Scott every satisfaction 1 . 

Methods of Survev 

The essential task in land-revenue surveys was the determination of the super- 
ficial area of cultivated, or cultivable, land belonging to estates, villages, or indivi- 
duals. For reasons of economy it was important to do as much work as possible by 
means of Indian measurers, or amln.i, and to keep European supervision and labour 
to a minimum. The operation of measurement was simple, and could be carried 
out by very humble agency, but there were other problems that required the close 
attention of professional officers of experience. 

There was the close supervision ami checking of measurements, chiefly to prevent 
fraud in collusion with the occupants. There was often doubt as to the actual 
limits to be measured, owing to lack of boundary marks and disputes of ownership. 
Consideration had to be given to the unit of measure and its relation to accepted 
local measures, both of length and area, which often varied from district to district. 
There was also the technical control by high-class instruments that would enable 
the work to be assembled into a correct topographical map, truly placed in geogra- 
phical position. 

Other considerations which in these days arc considered beyond the province 
of the professional surveyor were — classification of soil and crops, and assessment of 
revenue according to the value of the produce — distinction of land that was held 
rent-free — collection of statistical information regarding tanks and other means of 
irrigation, population, cattle, and other possessions [28, 126, 154]. 

In Bengal early attempts were made to distinguish between the duties of the 
surveyor and the civil TCvenue officers, though far more responsibility was thrown 
on the surveyor than was later found expedient. In Bombay the surveyors had to 
propose the rates of assessment. 

Town and suburban lands of Calcutta demanded special consideration ; 

The tenures ore, generally speaking, of trifling extent, frequently leas than a begah. Their 
limits ore commonly well defined, the land being almost wholly occupied by houses. ... The 
parties occupying them have long been recognized as proprietors, subject to a trifling quit-rent. 
... Hence the advantages of an European measurement... seemed little likely to compensate 
the charge ; and to require a measurement as the condition of registry, for the uncertain 
prospect of discovering an excess of a few yards square, ... would have been harsh and 
undignified. 

The objects of a revenue survey in the mofussil* are quite different, ... no conclusion can 
be drawn from the one to the other 8 . 

In 1829, Nathaniel Halhed, who had been recently transferred from MoradSbad, 
where revenue survey was being carried out under European charge [ 154-5 ], wrote 
as Commissioner of Chittagong ; 

The system.. .of measuring the lands through the agency of native aumeens is open to very 
many objections. In the first place the result of the best and most honest measurement is not 
correct. In the second, the poverty of the people employed, and the small rate of wages allowed 
them, leads them to take bribes for... fabricated returns. 

■Thomas Jerris, annex. 2(0-7). 'at a distance from the Freaidenoy town. ■« to CD Rot 
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It is scarcely possible to linrl European officers who have the time, the ability, and experience, 
io superintend and regulate the labour of the measurers under the native system, am) to oorreot 
the result of each day's work. There is therefore no effeotual means of detecting the orrora, or 
of distinguishing those arising out of fraud from those originating in neglect. We are, in fact, 
now suffering all the evils which might liavc been anticipated from employing incompetent 
European officers to superintend measurements of this description. 

Suggesting a staff of — 1 principal surveyor — 2 assistants — 3 sub-assistants — 6 
tindals — 60 khalasin — 6 coolies — I head and 1 assistant muteiiddif — with wages 
totalling Rs. 19,321 per annum, Hallied judged that 

the work of u sinele season would onable the revenue officer. ..to resume and bring under 
assessment lands the revenue of whioh will suffice to cover more than the expence. ... The 
principal Surveyor should commence a grand round on an extensive scale, the area of which the 
two assistants and sub-assistants will proceed to subdivide into village oircles, separating the 
lakharaje [ rent-free ] claim from the khalsn 1 . 

As regards technical details, the following note was made by Hodgson as Revenue 
Surveyor General regarding Blake's work in the Salt Agency [ 141 -2 ] ; 

The map of each ehur [141 u.i ] should be made separate, and drawn on one side of a sheet 
of large. ..paper, und 011 the opposite side may be written such statistical information ns appears 
requisite. On the back of the paper may also be noted the proof table by (he method of 
traverses and the universal theorem, vrhich...I have adopted in the surveys of.. .the north-west 
distriots f i.(8 ], and which is the most exact of nny. ... These maps...would form n most 
useful record, ... and they should he reduced at the closo of coon surveying season into one 
general map on the scale of 40 chains to an inch, or other convenient reduction. ... 

The Surveyor, ... to close his work accurately by the ahove method, must he vory oareful to 
take all the angles of Ids circuit with a theodolite duly adjusted, and to measure all the boundary 
lines by the chain or wheel, so that, the content may be obtained in areas which may be reduced 
to the local measure by the known proportion. This is the proper mode of ascertaining the 
extent and area of the whole ohur, but the interior might b^ measured by the less rigid 
modes ; indeed, it may prove. ..impracticable for the surveyor of the marshy ohvirs to adopt 
the rigidly exact methods 11 . 

Less exact methods were followed by Jackson in Bakarganj [ 143 ] ; 

The river survey is made by a floating line attached to 2 boats ; the lending boat having 
distended the line drops a lead attached to a float, which has been (ixed according to the 
depth of the river, at the same moment making a signal to the following boat, by which 
signal the surveyor takes compass bearings of the leading boat. ... Both boats advance, 
keeping the float line still distended until the following boat picks up the lead, and at the 
same moment makes a signal to the leading boat to drop a second lead, ... and so forth. 

The floating line is 44 fathoms, or I/20th mile. ... The land survey is made by a ohain 
or perambulator 8 . 

The following notes from Fisher's account of liis survey of Sylhet [ 147-9 ] 
are particularly interesting because he worked out a system independently from 
the surveyors of the Upper Provinces 4 [ 158-63 ]. He himself traversed the exterior 
limits, whilst his amine mode detailed measurement of the interior, so that their 
work was controlled by the gross area obtained from the exterior measurement. The 
following are the results of one particular measurement ; 

Gross area by European surveyor . . a ores 8i>26 

Area of cultivated land, by ameen's measurement . . „ 5004 

by 1798 „ • - ,. 4043 

„ Excess, subject to new assessment . . . . „ 901 

Comparison was complicated because in almost every pargannah there were parcels belonging 
to other pargannahs, many of them at a great distance, nnd not included within anv of the 
circuits surveyed. 

The principles of native measurement were puroly geometrical and, in theory, rigidlv exact : 
but the practice was often, from ignorance, carelessness, or corruption, very imperfect. 

The ameen used the nid, a rod 22} feet long, and measured up the land by squares, rect- 
angles, or triangles, and computed the areas by multiplying out. 

There were 35,000 separate estates recorded in the office of the Sylhet Collector, most of 
them split into smaller parcels. 

1 B Rev Bd. 7-7-29 ( 52 ). = from Hodgson, 27-12-23 ; BTC., 9-1-24 ( 5 ). ' Fdbk., MRIO. M 308. 
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The work of the jvreeb amcens oontinueel throughout the period of the Burmese war, without 
supervision, and when [ Fisher ] resumed in 1820 he started in on area lying between the two 
completed areas, with the object of measuring the gross contents of full areas as a cheok. 

In 1820 each oraeen was, for the first time, furnished with a compass by which he might take 
bearings t o show his course, and moke n plot of his work. Those compasses were made up with 
the aid of a Sylhet silversmith ; they were necessarily of inferior workmanship, having.. .needles 
magnetized by the single touch, and cards divided to one degree. 

Each ameen, of whom there were 20, had to send in the compass bearings and measured 
lengths of the small circuits, oach about Jrd of « square mile, with which he covered his area. 

The following was a typical season's work. During Ootober and November 
survey was restricted to the town of Sylhet and its immediate neighbourhood, so 
that the atmns might be instructed in the new method of working with the compass. 
During the remainder of the season, work was extended, and a total area of 265-55 
square miles was surveyed. One amln was detached to Cherrapunji. Part of the 
district boundary was surveyed, and the work of 15 different amlns was enoircled 
and examined by Fisher, who also established a number of test points. 

During May and June, after the rains set in, the rivers defining the north-west 
boundary were surveyed, as they were uunavigable during the dry season. The 
boundaries of certain parganas were defined. 

The ameen commenced at the north-east corner of his division, and proceeded to encompass 
it, measuring as many dangs as possible from each station, and working round to his atarling 
point. Each of the little squares, or dangs, includes all that could he taken of one landholder's 
property. The ameen then subdivided the area into ilivisions of 50 hoolahs each, and measured 
the included dangs without the compass, geometrically. Errors made by an ameen could thus 
located without reineasuring his whole work. 

The European surveyor afterwards encircled some partioulur tract, taking offsets to cheek 
the ameen's work ; from his circuit he calculated the gross area by the general theorem of Adams. 

Note. For calculating areas, Gale's Universal Theorem 1 was first employed by Captain 
Thomas Oliver in the revenue survey of the Dililee District, and having been highly approved of 
by the Surveyor General, Major HodgsoD. its introduction into all revenue surveys after 1823 
was immediately ordered [ 160 ] a . 

The ameen was on contract at the rate of 12 rupees for 10U koolahs. The cost rate 
for 1323 came to 10 pies per acre, and to 1 anna 5 pies per acre in 1826. The excess area dis- 
closed in 1823 was 3168 koolahs in a total of 12,035. 

The graticule of the two-inch map was laid down from instructions supplied by the Surveyor 
General. 

Units of measure in Sylhet were ; 

12J hatha .. 1 mil 1 kith .. 1 598. 71 square yards 

1 square nui ■ . 1 jate 1 2 kith . . 1 koolwah 

4 by 7 nvla . . 1 kiah 1 koolwah . . 3 acres 3 roods. 



1 Gals did out originate this theorem, but osed it for his system of traverse oircuits :-lf the sum of 
Eastings and Westings, line by line, be multiplied by the Northings and SouthiogB 1 also line by line ), the 
difference between the total north products and total south produots will be double the area enclosed. 
John Gale's Traterte Tablet pub. 1700 as appx. toOtometrkal ik Graphical Extrcisu by Geo. Adma, iunr. ; 
Thuillier & Bmyth ( 273-88, 291 ). • Cf. PB. ( 32 ). 



CHAPTER XI 



REVENUE SURVEYS, UPPER PROVINCES OF BENGAL 

Organization -Gorakhpur — RohUkhand — Delhi — Upper Doab — Methods of 
Surrey — Units and Standards of Measure — Establishment Roll, 1829. 

ONE of the most urgent problems referred to Hodgson on hie becoming Surveyor 
General was the organization of revenue surveys in the Upper Provinces [ 7 ], 
and he put forward his ideas in the following letter. 
Let ua consider the vast extent of the Ceded nnd Conquered Districts, which we may do 
roughly by comparing the small zillnh of Furruckabud wiMi the extent of nil the others. 

Tho district of Furnickabad is stated to contain 2,801) villages, and to yield a revenue of 
rupees 10,53,075. Let us consider the. ..time requisite to make a village survey of it, the number 
...of persons required, and a rough estimate of the expense. The last will be considerable, 
though I have sanguine hope it will be covered by the additions to the revenue expected. ... 

Lieutenant (Jerard was ordered by tbe Board of Commissioners to make a detailed survey of 
'one village [ II, 180; III, 157 ]. ... It was a large one, and it occupied him and bis assistants about 
a month. Hut perhaps we shall obtain a surer scale of comparison from the Broach district, 
executed by the officers of tho Bombay government [ II, r88-i) ; III, 160 j. ... The Broach 
district, containing 162 villages, was surveyod by a large establishment of officers in rather more 
than two years and a quarter. ... The villages are large. ..and. ..the lands of on© large village 
will be sooner surveyed than those of two of half the size. ... If we could proceed as expeditious- 
ly. ..2,800 villages might be surveyed in thirty -one years and nine months. ... 

Let us. ..consider what establishment may be necessary for each zillah 1 . Though the assis- 
tants may be Indian-born.. .the superintending officer certainly should be an experienced and 
skilful British officer. ... An officer... receives during nine months in the year 618 sonat rupees, 
and for the three rainy months 2B0 [ I, 277 ] ; the average is 526 rupees per month. His duties 
are laborious and prejudicial to health, and the allowances are not lightly earned. I put 



down here a rough estimate of the monthly expense of his party. 

1 Surveyor . . Rupees 526 

1 Asst. Surveyor, an experienced country-born man who is also 

a draughtsman . . . . ,, 200 

3 Apprentices or pupils, country-born, each 100 rupees . . ,, 300 

4 Ameens, or native measurers, at 26 rupees each . . ,, 100 
Moonshee, or writer, and hircarrahs . . ,, 100 



Total, rupees 1,226 

On this scale the yearly expense will be rupees 14,712 and the expense for thirty-two years 
4,70,764. ... The cost of stationery and instruments, and their wear and tear are not included. ... 

Where ore we to find a sufficient number of persons capable of executing surveys of all the 
districts which are not settled ? 

How many zillahs are there, ... and what number of villages are there in each ? ... 

With what temper may the natives of Upper Hindostan view this measure, which will 
necessarily induce a more minute investigation into their claims. ..than they have been used to T 
... They are high-spirited, but reasonable people if brought by degrees to understand that the 
measures of Government are calculated for their benefit. ... Still, they are so blinded by pre- 
judice of religion and long usage, as often to misapprehend them. 

It is strange, but true, that the more ignorant olasses aotually and sincerely regard all 
olaases of surveyors as criminals, sentenced by government to measure the ground on account 
of their offences, such being o Hindoo penance [ 145 ]. ... Whether it be from fraudulent motives, 
or whether the inferior native officers and ameens... employed in the measuring of disputed 
lands, take bribes, or from whatever cause it may arise, I think that the natives often relinquish 
a olaira rather than submit to have the land measured. ... If one survey, as an experiment, 

1 01 district ; for Revenue terms e. Wilson's Glossary. 
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were...carried on. ..after due explanation, ... alarms and suspicions. ..would be lessened. ... At 
first the progress of the surveys must be slow. ... Boundary disputes are the great sources of 
litigation in the courts. 

If it should be determined to inst itute a village survey in any zillah in the Upper Provinoes 
by way of experiment, I can select a former sub-assistant surveyor and three apprentices from 
the school party now in Cuttack [ nj ] l . 

On this advice Government passed their Resolution of 7th September 1821 ; 

Without a minute and accurate survey of the country, there appears to be a very distant 
and uncertain prospect of ever securing a correct... record of landed property. ... With a 
survey which would enable the European officer accurately to comprehend the...mofussil 
accounts, ... the risk of fraud would be greatly diminished. ... Without such a check, all the 
efforts to arrive at a correct knowledge of the country will probably fail of success. ... 

That a survey would exoite distrust among the people, supposing it to be conducted with 
discretion, ... there seems little reason to suppose. No such feeling appears to have been exhi- 
bited on the occasion of Lieutenant Gerard's survey [ 157]. ... In so far, indeed, as it would relieve 
the people from the...frauds of native omeens, and lead to the knowledge by the Judges and 
Collectors of the matters on which they have to decide, the operation would be so manifestly 
advantageous to the community, that. ..they would soon. ..appreciate the benefit. ... 

With respect to the general expediency. ..of.. .a survey. ..for judicial and revenue purposes. 
His Lordship is entirely satisfied. The points for discussion are the kind of survey to be 
undertaken, and the instruments to be employed. ... 

A map fixing the... boundaries of each village, and the position of the most remarkable 
objects, ... would. ..answer every essential end. ... It would enable our officers to acquire a 
really familiar knowledge of their districts [ 274, 276 ]. 

If, however, the fixing of t he boundaries of individual villages. ..occasion an inordinate delay, 
the surveyors might be relieved from that duty, and the adjustment. ..left to the revenue 
officers, and to.. .occasional surveys. ..when disputes arise. ... The survey might still give roads, 
natural boundaries, and remarkable objects, with several intersected points in each square 
mile, the general features of the country being likew ise sketched in ; and such a survey, laid 
down on a sufficiently large scale, ... would approximate, at least, to the truth in determining 
the boundaries. ... The operations. ..being confined to the general survey of the district or its 
larger divisions, ... with a minute attention to the topographical features, ... would of course be 
much more rapid than if they were required to fix the boundaries of each village. ... 

A geographical survey of each district, marking the limits of the pergunnahs or other great 
divisions and the positions of the villages, ... ought certainly to be completed. 

In speaking of a village and topographical survey, it is not.. .the design of Government that 
these should bo conducted separately from the trigonometrical survey of the districts, but only 
that the general survey should. ..exhibit the limits. ..of individual villages, and. ..cut off all ex- 
tensive waste tracts. ... The accuracy, indeed, of the detailed survey. ..can only. ..be secured 
by combining it with trigonometrical operations [ 159 ]. ... 

The acquisition of statistical information, and the preparation of memoirs, ... would be 
natural adjuncts to a detailed topographical survey. ... 

It is. ..desirable. ..to associate with the surveyor the Collector or other revenue officer... 
making the settlement. ... The revenue officers must. ..be kept in constant communication 
with the surveyors. ... Co-operation. ..will particularly be necessary in marking out the limits of 
villages and estates. ... 

Many years must.. .elapse before such a survey could be extended over the whole of the 
Ceded and Conquered Provinces, but. ..His Lordship in Council must be anxious to postpone 
the permanent settlement of all estates until they shall have been regularly surveyed. ... 

Of the Ceded Provinces which first demand attention [ II, 26 n.i ], the district of Goruokpore 
and the province of RohUcund suggest themselves. The post settlements of Goruckpore 
have been particularly defective. ... This. ..seems. ..to stand first. ..for. ..a revenue survey. ... 

A topographical survey of Goruckpore should be commenced as soon as poasible by an 
European officer aided by an assistant surveyor, two or three apprentices, and the necessary 
native establishment. ... The Board of Commissioners will...eonununicate fully to the Surveyor 
General every information that may. ..assist. ..in directing. ..the Surveyor. ... 

Another survey should be undertaken in Rohilcund under the Western Board [ at Delhi ], 
and the Surveyor General. ..after. ..the experimental operations. ..will. ..report how for there 
may exist the moans of advantageously extending the survey to other quarters. 



■from 8G. 20-7-21 ; BTC. 7-9-21 ( 27 ) ; BHH. 
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AU proceedings regarding the revenue surveys should be kept as far as possible distinct from 
...the general duties of the survey department. ... Correspondence between the Surveyor General 
and Government relating to the surveys... shall be conducted in the Territorial Department 1 . 

Earlv in 1822 surveys were started in Gorakhpur, Rohilkhand, and Delhi, that 
in Rohilkhand being split before the end of the year to allow one surveyor in the 
north division of Moradabad, and a second in SahaswSn to the south [ 154 n.5 ]. 

When Hodgson handed over to Blacker in October 1823 [ 300-1 ], hp wa« 
appointed to special charge of these surveys, with the title of Revenue Surveyor 
General [8,305-6], and made his headquarters atFatehgarh, in Farrukhabiid district, 
so as to be alongside the Commissioners of the Ceded and Conquered Provinces 
[II, 180 ]. He held this title till 1826, when he reassumed the office of Surveyor 
General, retaining charge of revenue surveys until January 1829, when he handed 
over to James Herbert, who later became Deputy Surveyor General and Superinten- 
dent of Revenue Surveys [ 7-8, 310 ]. 

After the outbreak of the Burmese war in 1824, most of the officers on revenue 
surveys, together with many of their civil assistants and apprentices, joined the 
military forces as surveyors [ 52, 65, 68, 333 ]. Bedford and Wilcox went to Assam — 
Pemberton and Birnie Browne to Cachar -Wroughton and Nelson to Arakan. 
Oliver and William Brown were left undisturbed at Delhi, and survey in north 
Moradabad was carried on by the district officer [154 J. 

During 1826, Bedford returned to Sahaswan and Wroughton to Gorakhpur, 
and the following year Browne resumed charge in .Mora dii had. Williain Brown 
started a new survey in Saharanpur, moving to Bulandshahr in 1828. The 
settlements and surveys in Delhi and the Meerut Division of the upper doab 
were now under the control of William Fraser [ II, 398 J, of the Board of Revenue 
in the Western Provinces at Delhi [ 364 ]. 

By 1829 there were five separate surveys in progress, Gorakhpur, Delhi, Sahas- 
wan, Moradabad, and Bulandshahr. The staff included eight military surveyors, 
three civil assistant surveyors, 22 country-born sub-assistants and apprentices, 
and a few Indian measurers [165 ]. By 1830 they had only surveyed about 3,000 
square miles at very heavy expense. Each skilled surveyor in charge was doing too 
much of the technical work himself instead of directing the less qualified workere 
[ 160 ]. The system was not so economical or practical as that followed by Munro 
in the Ceded Districts of Madras [II, 180-2] or by Fisher in Sylhet, [147-8], 
though the surveys were a valuable contribution to the topographical map. 



Gorakhpur 



In September 1821 Grant [ 22 ] was appointed to charge of the revenue survey 
of Gorakhpur to work under the Board of Commissioners at Fatehgarh in co- 
operation with the Collector of the district. His staff was provided by the Surveyor 
General, who also gave professional instructions. Government directed that 
the facts. ..relative to each village should be distinctly recorded, partly in the form of tables with 
explanatory notes, and partly in the form of reports. ... 

The settlement of each village should be made at the same time as the survey, or at least... 
the Collector should maintain a constant and close communication with the Surveyor, so as to 
afford him instant support. ... With regard to the illicit alienations, ... the resumption and 
correction of them should be kept distinct from the survey, though. ..the matter.. .will be.. .fully 
ascertained and recorded 9 . 

Wroughton and two apprentices 8 joined early in 1822, and Hodgson warned 
Grant not to hurry the work ; 

You say that only two apprentices are with Lieut. Wroughton, but even with them you 
expect to get through 30 or 40 villages per month. ... Though your survey has now mora 
assistants than any other, it is by no means advisable to think of proceeding at the rate you. 

l 7-9-21;BBS. 'BTC. 14-9-21 ( 18). 'Schenoks and Dumbleton [ 6on.3, 165. 333 ]. 
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mention. ... The survey must at the commencement be careful and deliberate. The boundaries 
of each village must be ascertained by the common rules of land surveying, with. ..a field 
book and plan of each village. ... 

Hurry and precipitance are above all to be avoided. ... If you can in the outset survey 
two middling villages in a week, you will do very well. Nay, it is better at first to do still less, 
provided what iB done be well done. You must keep your party together, and remain with 
it yourself, and devote your whole attention to the duties assigned to you, i.e., laying down and 
ascertaining the boundaries of the cultivated property and its contents. 

I highly approve of your zeal and wish to proceed as fast as possible, but remember, much 
depends on the beginning of a great work, and too much haste loses time in the end 1 . 

On his relations with the Board of Commissioners [ 151 ], Government made 
the following rulings ; 

Lieutenant Grant seems to have considered his commission as extending to matters with 
-which it was not designed that he should meddle ; and, on the other hand, the Board do not 
seem. ..sufficiently aware of the importance of leaving the Surveyor to proceed in a regular and 
systematic manner, subject to the instructions of the Surveyor-General. ... 

The advantages of a survey fixing the limits and extent of individual villages are most 
important, whether for revenue or judicial purposes; but it is also highly important that such 
measurements should be connected with the general survey of the district. That connection 
must be lost if the surveyor be interrupted. ..and sent to different quarters according to the 
pleasure of the revenue officers*. 

The village maps were on scale of 8 inches to a mile, with pargana maps on 
one-inch or 2-inch scales [ 153 ]. The survey completed between 1821 and 1824 
■comprised " 234. ..villages, equal in area to 44,480 English acres 3 ", at a cost-rate 
of annas 6-67 per acre, whereas 

-on the Delhi survey the same charge is. ..less than 2J annas [ 156 ], but such may be expected... 
when the villages are large, and where the boundaries are settled by the civil officers previous to 
the survey, and also where the sub-as6istants are more numerous. In future I think a more 
rapid progress will be made in the Goruckpore survey 4 . 

Grant went on sick leave in March 1823, and Wroughton, who took over charge, 
was absent on military duty from December 1824 till 1826 [ 333-4 ]. The Surveyor 
General commended " the personal activity displayed by Lieutenant Wroughton "; 

He had not had an assistant, and. ..only. ..until lately two rather illiterate apprentices. ... 
The survey was interrupted by the war but, as an assistant, Mr. Macan, and two additional 
apprentices 5 have been added to the party, I trust that it's future progress will be satisfactory. ... 
I have instructed Lieutenant Wroughton not to detach Mr. Macan but. ..to make his services, 
and those of his apprentices, available.. .under his immediate superintendence 6 . 

During 1827 Wroughton surveyed only 126 small villages on the western border 
of Gorakhpur in the present district of Basti. During 1828, 308 villages were survey- 
ed, besides a detailed "map of the city, suburbs, and cantonments of Gorakhpur" 
scale 8 inches to a mile, with information about population, bazars, fairs, etc.', 
Herbert reporting that, 

owing to the extreme smallness of the Goruckpoor villages, ... the results of this survey have 
been purchased at a much higher price than those of any other, while. ..the revenue officers 
have not made that use of them they have in other districts. 

At this rate there was no hope of any early completion and at the end of 1830, 
on Wroughton's recall to his unit on his promotion to Captain, the survey was 
closed down, and the personnel transferred to other districts 9 [ 334 ]. 



RoHILXHAND 

In December 1821 Bedford and Hadaway [ 332 ] were appointed to start an 
experimental survey in Rohilkhand with instructions from Hodgson ; 

' from SO. 31-12-21 1 BTC. 1-8-22 ( 67 ). 1 Regn. vn, 1-8-22 ( 322-8 ) ; BUS. ( 351-8 ). "About 
70 sq. m., in Amorda pargana ; maps, 8- inch, 1 -inch, and 4-milo, MKIO. 19 [ 22-8 ]. * from SO. 16-4-27. 
'Jookina and WU«on [365]. "8X0.19-4-27 (43). ' MRIO. 185 ( 24 ). •from DSO. 3-11-30; BTC- 
7-12-30 ( 34-6 ). 
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I address you jointly because it. is desirable that, for the present, you combine your 
efforts. ... You have both sufficient skill in land surveying.. .lor ascertaining the boundaries of 
the villages and large estates, ... to define the rights of Government and its subjects, and to 
aid the Collector in the approaching settlement. The nicety required in the surveys.. .in 
England cannot be expected, ... but you must aim at such approximation as is consistent 
with celerity of execution. ... 

Judging.. .by the Bombay surveyors, we should Finish two villages in a week, ... but I think 
that when you become accustomed to the bun i news more may be done. ... I rely on your zeal 
and sagacity for discovering practical means to attain the end. ... Try such methods as you 
deem expedient, und vary them, and let your reports be full, candid, and explicit. ... 

It is for the present advisable not to be too minute in making enquiries, except those re- 
lating to the grand end of your operations, the demarcation of boundaries. ... You will. ..keep 
notes regarding the nature of the soil, the depth of the wells, the methods of irrigation, ... 
without appearing to be too prying and inquisitive in the eyes of the people, who are apt to 
be suspicious of.. .the most innocent questions in regard to their property, families, or cattle ; 
but an experienced observer may note muoh, without asking many questions. ... 

As to instruments, a supply will be sent with the apprentices, and in the meantime you must 
go on with those you have, and I shall be glad to know from you what you require. At 
present the store under my charge is not rich, but a large indent ha-s been made on 
England [ 213 ]. ... 

And now, Gentlemen, I will now conclude by assuring you that as these survey are of an 
experimental nature, and you have the honour of being among the first selected to carry them on, 
I. ..feel assured that you will fulfil the expectations formed of you 1 . 

Bedford and Hadaway started in SahaswSn near the Bareillv border on 1 7th 
January 1822, fixing their starting point by astronomical observations. The 
Collector gave them an Indian revenue officer to assist in boundary settlements, 
the most embarassing and least satisfactory part of our labours ; ... a subject of no small 
importance, not only as it may effect the progress, ... but as connected with the welfare of the 
landholders and the interests of the State, for there is every reason to believe that, were the 
boundaries of contiguous villages once accurately defined, and not the smallest alteration 
afterwards permitted, ... the pernicious spirit of litigation and animosity. ..would soon cease 
to exist, and much of the land now. ..waste be brought into cultivation. ... 

Uncertain how far we were. ..justified in attempting a task so delicate and complicated, 
... we felt inclined. ..to interfere as little as possible. ... It soon became evident that, unless 
some method was adopted to dear the boundaries from. ..these vexatious and almost endless 
disputes, the progress of the survey would. ..be slow, and its results unsatisfactory. 

In our early operations we experienced some difficulty in even ascertaining the existence of 
many disputes until the measurement was actually commenced ; this was the occasion of fre- 
quent interruptions ; sometimes the parties after wrangling for an hour would come to an 
understanding on the spot, but, when the dispute appeared of an obstinate nature, we suspended 
the survey ami commenced in some other quarter 2 . 

By the 24th June, when they closed for the rains, they had surveyed 08 villages 
with their boundaries and the limits of the larger swamps and jungles. There was 
some discussion as to the statist ical information required, and the Board of Revenue 
eventually ruled that 

a map fixing the extent and boundaries of each village, and the position of the most remarkable 
objects ( the general features of the country being sketched in by the eye ) would answer every 
essential end. ... An accurate survey of this nature.. .should therefore be the chief object of 
the surveyors, and the acquisition of statistic information should. ..not. ..retard. ..of that object. 
... Collectors and other revenue officers must be looked to for.. .information respecting the 
rights and privileges of the different classes of the inhabitants, the productive powers of the 
lands. ... 

The surveyors should not... allow themselves to be delayed by disputes about boundaries. 
Where a boundary may be disputed, it will be mifncient for those officers to mark the limit as 
pointed out by each of the contending parties, leaving the adjustment of the dispute to the 
authorities legally empowered to determine it'. 

Village maps were prepared on scale 400 yards to an inoh 4 , and pargana maps 1,200 
yards to an inoh, shewing village boundaries, with statistical tableH for each village. 

1 from SG. 10-12-21 ; BTC. l-ft-22 ( 67 ). « Report by Bedford & Hadaway 22-7-22 : ib. 19-12-22 
( 22 ). » WP. Rev Bd. 2-6-22 ; BTC. 26-9-22 ( 54 ). • MRIO. 23 ( 5 ). 
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In November 1822 Hodgson reported satisfactory progress and recom- 
mended both Bedford and Hadaway for promotion. They had now been joined by 
Pemberton, Nelson, and three apprentices 1 , though both Hadaway and Pemberton 
had been on the sick list 2 . Hadaway died in March 1823, and Birnie Browne was 
appointed in his place, taking charge of work in the northern division under the 
Colleotor, Nathaniel Halhed 3 [332]. Wilcox joined about the same time. When 
the surveyors were called away the following year, Halhed curried on the northern 
survey with a senior apprentice, Alexander Wyatt. 

In commenting on Bedford's report for season 182;i-4, Hodgson points out the 
importance of determining 

the extent of waste land, both within and without the village boundaries, whether tit for, or 
unfit for, cultivation. ... Lands which may at some future time be brought into cultivation 
...frequently exceed in quantity those under tillage. When they are situated out of the 
village boundaries, they require a distinct and precise survey, thnt their limits may not be 
comprehended with those of other villages. ... 

It seems useless to attempt to distinguish the proportion of the two crops, and it is utterly 
impossible to survey the different holdings of individuals in the village. ... All that the survey 
professes to do is to determine with the greatest accuracy. ..the area of all the land whioh 
the surveyors understand belong to it, and to distinguish in a. ..more cursory manner.. .the 
proportion of land in cultivation, and of.. .waste, including sites of houses, jheels, uncultivated 
jungles, roads, and other unproductive places : also the nature. ..and the quantity of each soil, 
and the means of irrigation. ... The state of the population and the number of cattle are 
likewise noted, but on these last subjects the surveyors are liable to be deceived. ... 

In surveys of this kind many ourious particulnrs of information might be collected, if 
attention to them did not take up muoh time' 1 . 

Among the "curious particular* " which Bedford noted were the encroachments 
of the Ganges on lands surveyed during the previous season, which he illustrated 
by a special large scale map. 

The survey of Sahaswan 5 under Bedford, was now divided between two 
detachments, one under Pemberton, the second under Nelson. The whole party 
had also four sub-assistants and apprentices 6 , with 32 lascars and followers. 

Between the 21st of October [ 1823 ] and the 2uth June [ 1824 ] 112 villages had been 
completed, and... the fair average progress may be stated at 16 villages per month, the total 
area being 91'73 square miles, or 50,713 English acres'. 

In September 1824 the surveyors were called off for military duty, and survey 
was not resumed till January 1827. Hodgson reports in 1828 that 
Captain Bedford must be ranked with the most able of the surveyors, and tho' hie progress has 
not been as rapid as that of Captain Oliver [ 156 ] and Lieutenant VV. Brown [ 156-7 ], he has not 
enjoyed similar advantages, his employment being in a poor country where the villages are 
small, and the boundary disputes most numerous and obstinate, in fact universal. Instead 
of finding the boundaries marked out and ready for the chain, the surveyor had to undertake 
the difficult. ..task of persuading the litigant parties to agree. ... 

The settlements of these boundaries were effected by arbitration and punchaet 8 , and... 
Captain Bedford.. .has sent.. .the duplicates of all agreements. ... There appears to be reason 
to hope that these boundary agreements are considered by the people as binding on them. 
The boundaries being defined, he could then proceed with safety in his measurements 9 . 

For the year ending 30th September 1830 Bedford with now a second assistant, 
Roderick Macdonald, completed 267 villages, area 226J square miles, at a cost of 
2 annas 1} pies per British acre, including all expenses of office for maps, plans, and tables, 
furnished both to the head of the department and to the Collector, about 30% less under oost 
foT the last four seasons, and 30% less than estimate made in 1 827, when native surveyors were 
first employed 10 [ 161 ]. % 

Birnie Browne, also, rejoined in January 1827 ; 

■Polhlll. Macphenson and Saxton. 'SU.'s 20-11-22; BTC. 19-12-22 (21 ). "Nathaniel John 
Halhed ; d. Calcutta 1838, aged 60 ; BCS. 'from HO. 7-5-28. 'In 1823 Suhaswin Dist. comprised ports 
of Budaun. Etah and Aligarh ; Imp Gaz. IX (39-40). 'Polhlll, Macphereon, Fitzpatrlck, McQueen. 
' BTC. 19-6-2H ( 38 ) ; 2-inch pargana mapa MRIO. 19 ( 53-4 ), 20 ( 4-5 ), 21 ( 38-9 ), 22 ( 44 ), 23 ( 3-0, 48, 
52), 24 ( 40 ) ; Budaun Dint., 1822-34, ih. 24 ( 80 ). 'village assembly. •SGS.'s 7-5-28 ; BTC. 19-6-28 
(55). '"il-. 28-6-31 ( 32). 
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During his absence, the establishment, consisting only of Alexander Wyatt, an apprentice 
to Mr. Halhed, and some lascars, was usefully employed by Mr. Halhed. ... 

This survey differs from those in Delhi and the Dooab in as much as it was instituted for 
the special assistance of a most intelligent and active revenue officer, Mr. Halhed, but since 
his removal 1 it has been turned to the... consecutive survey of the zillah, but considered in 
this light it must be inferior in progress to the more western surv eys, as the assistants are 
fewer in number, and of inferior description. ... 

When Lieutenant Browne returned, an assistant was applied for, and Mr. Robert Terran- 
neau, an uncovenanted person of some experience, was appointed, and on the oessation of 
Captain Gerard's survey [ 90 ], I sent.. .two boys, Edward and Michael ShieUs [ 165 ]*. 

Browne completed 26 villages by May 1828, and the Surveyor General further 
accepted the work carried out under Halhed during 1825 and 1826, which inoluded 
a detailed survey, of the boundary between Moradabad and the hill distriots of 
Kumaun and Garhwal 3 . 



Delhi 

The various revenue settlements that had been made since 1807 in the Delhi 
territories [II, 180 ] had been based on indigenous records and native measurements, 
with which the Commissioner expressed himself perfectly satisfied ; 

All the cultivated lands in this territory have been measured at different times, some twice 
and some thrice, so that there has been very accurate data for forming the assessment, and 
scarcely any possibility of assets escaping the cognizance of the European officer 4 . 

It was now decided, however, that a regular village survey should be made under 
European management, and Thomas Oliver assumed charge in 1822 [38-9 ], under 
the direction of the Revenue Board at Delhi. 

At the suggestion of the Board I commenced the survey at Noulutheh, continuing in a 
southern direction along the bank of the canal [ 23-4 ], including eleven villages of Faneeput, 
three in Soneeput, and three in Gohannah. The latitudes of several of these villages have been 
ascertained by observations of stars. ... 

Disputes concerning boundaries very much impeded the progress of the survey nt the 
commencement, and it was not until Mr. Wm. Fraser adopted measures for settling them that 
scarcely a village could be completed ; but his assistance was so effective that I afterwards 
experienced much less interruption, and. ..completed the survey of 17 villages, containing an 
area of 7,000 becgahs, and through his early assistance I confidently hope next season to 
accomplish nearly double that quantity 5 . 

In forwarding this report, the Surveyor General notes that 
Mr. Fraser [ 151 ] also proposes.. .that copies of the village plans should be retained for the use 
of the division to which the villages belong, and that a corresponding copy be engraved at 
Delhi upon a copper plate, to be delivered to each village as a proof of right to the lands 
belonging to it. ... The surveyor will. ..supply copies of these without... having them engraved 
on copper ; but if many copies. ..are required, ... they will be more readily made by the 
lithographic apparatus indented for on the Honourable Court of Directors [ 208 ] e . 

Oliver thought that after his survey 
no enoroachment of any. or much, consequence could be made without detection. It would be 
eaay to have the boundaries defined by small pillars or minars erected at the joint expense of 
the zumeendars, and the destroying or mutilating of which rendering the parties liable to 
fine would probably deter them. From the boundary sometimes running through highly culti- 
vated grounds, ... objections might be made by the zumeendars to digging ditches or planting 
hedges, as it would be destroying part of their most valuable land. 

The zumeendars seem desirous to have their boundaries settled and their lands surveyed, 
which may perhaps be accounted for from the increasing value of their property in consequence 
of the opening of the canal [ 24 ]. ... I hod lately had a visit from the Raja of Rewarree, 
to ascertain whether there was any immediate prospect of my being able to survey his lands, 

'to the Sundarbans [ 146 ]. >from SG. 7-5-28 ; BTC. 19-8-28 ( 55 ). s Soale 800 yards to inoh* 
MRIO. Misc. 7-0-28 ; reduction. 4-0-28. « Roport, 28-4-20, Delhi Reeorda (fctt ). ■ BTC. 16-6-28 ( 40 ) ; 
general map, 2 inohes to a mile, shewing "Shah Nuhur. or Royal Canal"; MRIO. 3 (15). 'from SO* 
18-2-23 j ib. 27-2-23 ( 50 ). 
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and he seemed mnoh disappointed when I told him that it would probably be long ere hiB 
wishes could be compiled with. ... 

With regard to the population list, the number of females could not well be ascertained ; 
particular enquiries were not made as it might have been hurtful to their feelings [ II, 367, 418]. 
... The villagers often complained of there not being sufficient hands to oultivate the land, 
and the want of ploughs is felt in almost every village 1 . 

Oliver started with William Brown and four sub-assistants 1 , whilst John Sim- 
monds joined early in 1824. By May 1824 the survey had been split into three 
parties, but before the end of the year several of the staff had been called off to the 
•war. In submitting maps and tables for 86 villages surveyed during season 1 823-4, 
Hodgson reports t hat 

186,116 English acres. ..have been surveyed, ... and maps, ... and. ..tables of each village have 
been formed, and the expense. ..for each acre is 2 - 143 annas [ 154, 162]. ... 

This expense, I hope, will be abundantly repaid. ... The soil and climate of the Delhi 
districts are good, and the various canals made by the Moghul and Patan Emperors prove what 
pains were taken to render the vicinity of the capital and the adjoining provinces productive. 

The rapid progress made. ..during the past season is very much owing to the care of Mr. W. 
Fraser, the 2nd member of the Board of Revenue, in causing the boundaries of the villages to 
be settled and marked ready for the ohain. 

Captain Oliver is now making satisfactory progress i during the ensuing season it is proposed 
that his operations shall be carried on in a productive...country bounded on the east by the 
Jumna River, on the south by the city and environs of Delhi, and on the north by a line drawn 
from Panniput to the eastward till it meets the Jumna 3 . 

In 1824-5, reports Oliver, 
the disturbances in this part of the country 4 prevented our commencing operations till the 
month of December, but notwithstanding the loss of two months., .the quantity of land surveyed 
does not fall much short of that of the proceeding season. 

The total area surveyed amounts to 162,727 acres, the expense from the 1st October 1824 to 
the 1st of October 1826. ..giving about ii} acres for the rupee. ... 

When the survey commenced in 1822 no boundaries were settled, and... progress was 
excessively slow, only about 40,000 acres having been surveyed during the whole season ; 
this compared with the progress made during the two following seasons affords a striking 
proof of the great advantage of having all boundary disputes settled. ... 

On an average the survey of eaoh village has taken up about a day and half only, and. ..it 
cannot be expected that, after making the various measurements, calculations, and protrac- 
tions, ... much time should be left for collecting with any degree of accuracy voluminous 
statistical details 5 . 

On this Hodgson commented ; 

This great increase. ..is attributable to the exertions of Mr. Fraser.. .by whose aid, 
authority, and experience, the boundary disputes were settled, and the villages ready for the 
surveyors' operations when they arrived at them. ... Greater progress will be made on the 
Delhi District than in any other zillah. ... The villages are larger and. ..more easily surveyed 
than the smaller ; and they are less embarrassed by boundary disputes. ... The oountry also is 
fruitful and valuable, especially those parts which are near the canal, and they will become 
more so. ... The climate, tho' very dry and hot, is comparatively salubrious and allows of 
greater exertion in the field than in the lower provinces. Mr. Fraser is of opinion that if 
four complete parties could be employed the whole district might be completed in 5 years'. 

In December 1826 Brown was transferred to Saharanpur, but with good support 
from Simmonds the party surveyed 343,299 acres in the parganaa of Rohtak and 
Handauthi during season 1826-7. In October 1829 Oliver handed over to Sim- 
rnonds, having to revert to regimental duty on promotion to Major [ 152 ]. 

The reduced general maps on scale two inches to a mile are still preserved in 
excellent condition, and shew village boundaries and topographical detail, with full 
statistical tables on reverse. They cover " Dihlee Territory ", which inoluded the 
present districts of Rohtak, Gurgaon, and Karnal 7 . 

1 BTC. 19-6-28. 'Graham, Fraser, Mustie and Goald ; Wm. Chiok joined during 1822, end sarrd. the 
Jmtar Mantar, soale 40 ft. to inoh [ I, 150 ], MRIO. 183 ( 31 ). 'from RSQ. 21-1-26 ; BTC. 12-5-26 
( 17 ). 4 due to war with Banna, loading to oampsign in Bharatpnr. 8 BTC. 24-8-26 ( 46 ). ' from 
SO. 7-5-28 ; BTC. 18-6-28 ( 38 ) ; Oliver now had 2 mil. nest*., 6 mb-assts., and an appoe. 'MRIO. I ( 22-3, 
33 ), 2 ( 1-9, 13-23, 27-30, 36-9, 61 ), 3 ( 1-10, 13-8 ), 7 ( 13-6 ). 
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The revenue survey of .Sahamnpur Dist rict, started by Gerard in 181 4 [ II, 180 | 
and broken off by the Nepal War, was resumed by him at end of 1815, and after 
some interruption closed down early in 1819 2 [23]. The survey was mainly of 
topographical interest, and did not even include village boundaries, but Gerard 
spent some time on the survey of one village on the lines, of the Broach survey 
[ 149, pi. 16 ]• I' 1 discussing this experiment Government comments that 
Lieutenant Gerard. ..remarks thut it would have taken two years to survey the whole of the 
Ramdheen's inocurrery in the game inunner ; and as that mocurrery is stated to have contained 
one hundred and seventy villages, yielding annually about rupees 1 ,30,000 under a Ugh t assess- 
ment, it may be concluded that he calculated on a progress of eighty-five villages per annum. ... 

This result does not materially differ from that exhibited by the operations of the Uornbay 
surveyors and, like the Bombay survey, Lieutenant (Jerard'a would appear to have been 
conducted on a more detailed principle than is. ..contemplated. ... 

Had the objert of the survey been confined to that of giving the limits of the village lands, 
with the natural boundaries, roads, and all tho most remarkable points, the labour would pro- 
bably have been diminished one-half 1 *. ... 

In 1826 it was decided to take up the survey of Saharaiipur on tho same lines 
as other districts, and Brown commenced work in Thana Bhawan* in Deoomber. 

My lirst operation was ascertaining the true azimuth, or bearing, of a line from whicli all 
the others should bo deduced. ... The measurements commenced on the 25th, and continued 
without any interruption. ... The settlement of boundaries being under Mr. Frasor, I never 
experienced a moment's delay on their account. ... A few chuprassoes.. .enabled me to procure 
the zemeondars and others to point out their boundaries and, whenever occasion required, the 
kanoongoes...were procured to give such information. ..regarding their respective villages. On an 
average every village has n disputed boundary, and without Mr. Kraser's assistance I never 
oould have got on. ... 

Lieutenant Hodges joined me on the flth, and Lieutt. Frasor on the 21st January, from 
which time the survey gradually increased its operations till. ..the 30th March, and from that 
date till leaving off on the 23rd May it would have been impossible, with one sub-assistant and 
four apprentices 5 , to have surveyed more. ... 45 villages, containing an area of 45,174 aores, 
were completed. ... The survey has cost 2 annus and 4 pies sonat per aore 6 . 

Hodgson points out that Brown's report contains 
much useful information expressed in tho plain satisfactory style of a practical man who 
perfectly understands his business. ... The proportion which the cost of the survey bears to 
one year's rent.. .is fairly considered ; a just and clear aocount also is given of the native mode 
of surveying used by the mirdahs employed by the Collector; and the evils and oppression 
which may, and frequently do, arise from a system so calculated to create and cover fraud 
and uncertainty are explained. 

The use of the rope jureeb cannot be too strongly deprecated, and Mr. Fraser's substitution 
of the bamboo rod for the chain, even for the interior survey, must be deemed an improvement. 
... It will be remembered that the first reform proposed by the Rajah Tudor Mull, revenue 
minister of the Emperor Akbar [ 1, 133-4 ]• was the substitution of the bamboo for the rope 
jureeb, an implement of all others adapted to cause confusion and fraud. ... 

Whatever benefit may result to Government and to the farmers from the surveys in Delhi 
and the Upper Dooab, they may be mainly attributed to the support and assistance rendered 
by Mr. W. Fraser, and surely benefit must arise where the revenue officers clear the way for 
the surveyors, and promptly take advantage of the certain [ sure ] data afforded to them by 
the maps and tables. ... 

These surveys are perfect in their kind, and there can, I think, be no doubt of the great 
benefit which would accrue to that fine country, the Upper Dooab, from a settlement founded 
on their basis, and that the expences of the survey will be amply repaid. ... 

The party consisted of Lieutenant W. Brown and two officers, assistant surveyors, and an 
uncovenantod assistant surveyor, Mr. John Graham, ... and D. Chill, E. Frenoh, P. Chill and 
C. Foy, apprentices, ... with a native establishment of three mootsuddees, fifty-one lascars 
and three bildars, besides two lascars and two sweepers for government office tents' [ 165 ], 

1 The ooontry between Ganges and Jumna riven above Cawnpon [11,6, 36-8 I, 1 l-inoh nun. HRin 
26(18). 'Resolution of 7-0-21. £Jtf. (292-8). «S0 m. S. of Sahiranpur. »D. H. and P ChilL Aenoh 
Darig, Sanderson. 'from Brown, 1-9-27 ; BTC. 19-0-28 ( 67 ). 'from 80. 7-S-28 ; lb. 19-8-28( M ). 
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During 1827-8 work was extended southwards into Meerut district. Nelson 
relieving Hodges, and Macdonald joining in March 1828. 

The tract which was first surveyed, ... connecting with the revenue survey of Dihlee, ... 
appertains to the districts of Meerut and Mozuffurnuggur. The survey then proceeded 
northward into the Suharunpoor district . ... A sufficient number of villages have been surveyed 
...to keep the collectors of districts employed in settling for a considerable time to come. ... 

With the exception of the conduct of the Puthans atToetroun [411-2 ], the survey wu9 
everywhere treated with proper respect. ... The people have hitherto not appeared much 
interested regarding the measurement of their lands, ultho' they seem to be fully aware of the 
importance of their boundaries being marked. ... 

No attempts were ever made to rob our camp, altho" we were in the midst of (ioojurs, 
whose ideas of meum and teum are said to be worse defined than most others of the Honorable 
Company's subjects, and which does them considerable credit, as our camp was at all times most 
open and inviting. 

Revenue matters are not in the province of the surveyor. I may, however, remark that no 
complaints were ever heard . or even a murimi r against the tuhseel< lars or their people ( with one 
solitary exception at the village of Pindourah ). The people had no cause for complaints ; the 
season was good and the wheat crop uncommonly extensive 1 . 

After surveying a sufficient number of villages in advance of the settlement. 
Brown's party was moved to Bulandsliahr 5 . 



Methods of Si;rvky 

Though methods of survey varied in detail from district to district, they were 
controlled generally by Government Resolutions of 1 82 1 anil 1 822. and by Hodgson's 
general supervision [7-8, 149-51]. The detailed measurement of fields and the 
recording of ownership were left to revenue servants and, after much discussion, the 
settlement of boundary disputes was declared to be the duty of the district officer. 

The survey was essentially topographical with administrative and village bound- 
aries surveyed with precision, and other information sketched in by eye. The 
following extracts are taken from Regulation vn of 1st August 1822. 

The main object. ..is. ..a general map of the distriot, and... separate maps of the villages 
contained in it. 

After any particular tract is laid down, or whilst. ..in progress, the village survey should be 
carried on until the whole space included in the general survey is filled up. The result of 
the village survey will thus be checked by that of the general survey. 

In the general survey, the position of each village should be fixed as accurately as possible, 
some remarkable object ( a temple or the like ) being taken as the point of observation, and 
specified as such. ... The limits of pergunnahs should be particularly attended to. 

In the village survey, the surveyors are to begin. ..separate maps of each village, with the 
boundaries accurately laid down, and four or five points at least in each square mile. The 
general features of the country, the cultivated, uncultivated, culturable and unoulturable lands, 
the pastures and forests, ... to be sketched by eye. ... 

Care will.. .be taken to distinguish what is actually observed from what is merely sketched 
in. ... Field measurements by the mirdahs or others may. ..be carried on at the same time with 
the survey ; the results to be checked by the surveyor ; but the detail must not be delayed by 
attempting. ..too minute a detail. ... 

The mofussil revenue officers should attempt. ..to make out the boundaries, setting up 
flags or the like where there may not already be obvious. ..boundary marks. Where the bound- 
ary is disputed. ..the debatable land ought, if possible, to be marked off by a double line, 
shewing what U claimed by both parties. ... The surveyor is not to interfere with such 
disputes unless specially authorised, but only to provide the means of their being afterwards 
settled by the proper tribunal. ... 

The surveyors must be careful in all cases to notice the size of the local beegah, and of the 
standard used in the Collector's office, compared with each other and with English measures. ... 

1 Report by Brown, 22-8-28, BTC. 18-0-28 ( 33 ) ; pargana maps 1 -inoh luid 2-inoh to mild, Saharanpur, 
MT10. 17 ( 38-16 ), 20 ( 6 ), 22 ( 32-47 ), 23 ( 47 ) ; Muzaffarnagar, ib., 19 ( 50 ), 20 ( 23, 56-7 ), 22 ( 14-7, 
JO-JO, 48-*), 26(8). • 2-inch mapa, 20 ( 24-8, 36-7 ). 
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In regard to the rights attached to the land, the survey ore... are not.. .expected generally to 
meddle with such subjects. ... 

It will mntter little whether the minute measurements by the native officers [ employed by 
the district officer ] precede or follow the survey ; but. ..the former oourse will be best, sinoe 
..the native officers will act under the dread of a future enquiry, and. ..they should be distinctly 
warned that their statements will be eventually subjected to the test of a regular survey 1 . 

The native officers referred to included the kanungo or district record-keeper, 
and the patwari or mirdah, the village record-keeper. 

The Register, or Knnoongo, of the district, though under the zemindar, is an hereditary 
native officer of importance, His records contain every account relative to the revenue, 
measurement, and allotment of the land. Ho also enjoys a percentage ( generally 2 percent ) 
on collections, and a due from overy village, with small claims upon cultivators and tradesmen. 

The land -measurer, Mirdah, of the district is. ..of lower rank. His duties, which consist in 
knowing boundaries, measuring and ullotting lands, and settling disputes of cultivators regarding 
their respective (ields, are paiil by a small portion of land, and a due, generally of one rupee, 
upon each village 8 . 

Grant describes his survey of boundaries in (lorakhpur District ; 

I prepared 100 bandrnls of from to 9 feet in length, and an equal number of pickets ; the 
formor...for station lines, and the luttor for offsets to the boundaries on the right and left of 
the station lino. The bandrnls were distinguished by red and white flags, the former.. .to 
point out the intersection of the boundaries of two or more of the adjacent villages. ... When 
tho village had been surveyed, other survoys commenced from the intersecting points, and the 
survey was extended in a similar manner along tho boundaries of the adjoining village, each 
red (lag denoting new points whence in succession new surveys should be projected. ... 

I prepared about 250 white bandrols and 100 red ones, and they were not more than 
adequate, as the flogs were frequently left standing till the whole of the work had been protract- 
ed and mapped, and when it was found that no material error had crept in, and that all parte 
connected, all the interior and exterior white flags and pickets were duly removed, but the 
exterior red flags were left standing in the points where the boundaries intersected. 

Mr. Bird 3 furnished me with a chuprassie from court, and I also had the assistance of one 
or two of the Collector's officers to enable me to ascertain the limits. ... 

It was indispensibly necessary... to conduct a trigonometrical survey simultaneously with 
the more detailed operation. The plan. ..will exhibit the triangles and the corresponding points 
in the topographical survey. The sides of the triangles do not in general exceed 12 furlongs. 
Tho length of the first base is 3600 feet, and of the 2nd 4256. In measuring them four one. 
hundred feet brass chains were used, and the measurement was considered sufficiently accurate 
to prevent any perceptible error in the detailed surveys [ 150]. 

The stations were distinguished by flag staffs about 40 feet in height. They are desig- 
nated regulating flogs and, being seen from every part of an estate, serve as a check against 
any error in the measurement. The position of these flags being first marked off on the map, 
the village in which they were placed was then carefully surveyed, and connected in a similar 
manner with the next regulating flag. In this manner the whole operation was conducted 
without any trouble or confusion, and without any material error. ... 

For observing the angles I made use of the theodolite which I received from your office. 
... In extending tho operations through the whole district, it would. ..be desirable to give the 
trigonometrical survey all the accuracy which can be obtained by good instruments, and I look 
forward. ..to. ..receiving from England the measuring chains which, at your suggestion, I wrote 
for, as well as the long expocted azimuth circle. ... 

If, as was often the case, tho villages were small, ... no survey of the interior was considered 
necessary, as the features of the entire village grounds could be embraced by the eye, nor was it 
often judged necessary to make any interior survey of villages entirely under cultivation, 
excepting indeed a survey of the. ..woods and sites of the villages, when the latter were too far 
off from the boundary to admit of being sketohed in by eye. In most coses, however, besides a 
careful survey of the boundaries, a survey of the interior was executed. 

As the work is sketched and protracted in tho field, no other field book is preserved ; the 
sketoh book is to all intents and purposes a field book, and from it memoranda of the offsets, 
distances, and angles of the stations on the boundaries may be easily prepared*. 

1 Regulation vn, 1-8-22 ; BRS. ( 358-60 ). 9 Malcolm, 11(13). ' Bnbt. Meriting Bird ( 1788-1803 r 
BCB., arrd. India 1808 : Sessions Judge, Gorakhpur, 1826-8 ; did muoh to organizo revenue surveya • DIB 
'from Grant. 5-7-22 ; BTC. 19-6-28 ( 36 ). 



160 



Revenue Surveys, Upper Provinces op Bengal 



Hodgson comments on the large share of professional survey that fell upon the 
military surveyors, and their reluctance to depute work to their assistants [ 151 ] ; 

Lieutenant Wroughton.. .states that the labour and time taken up in the measurement of 
interior detail for each village exoeeds in a very extraordinary degree that.. .given to.. .the 
boundary. This certainly is the fact, and. ..a great share of personal labour has fallen on the 
principal surveyor which ought now to devolve on the assistants, who may survey the 
interior detail under the inspection of the surveyor. 

Lieutenant Wroughton, actuated by a laudable endeavour to attain extreme accuracy, 
appears to have bestowed the same care on the minute particulars of cultivation, and the... 
sites of houses, ... jheels, roads, and watercourses, as on the principal outline. ... Thetotalarea 
indeed of the village must be determined with the most srupulous attention to accuracy, ... 
but it would take much time to survey the details. ..with the same care, for it could answer 
little purpose when, ... between the time the survey is made and the time when the Colleotor 
makes the settlement, much ohange in the cultivation may, and probably will, take place. ... 

The principal surveyor should attend to the total area and boundaries, and his assistants 
should under his superentendence survey the gross amount of cultivation. ... 

With the village map and tables before him, the Collector has certain information as to the 
total area contained within the boundary linos, which he can...indentify on the spot, and. ..can 
rectify the boundary. ..and regulate his assessment accordingly. The Surveyor is answerable for 
the true area being asigued to the space contained within what he supposes to be the boundary, 
but. ..the Collector has far more accurate means of discovering what the true limits of the 
village are ... 

In the Delhi survey the boundaries are marked off by the civil officer before the surveyor 
commenced his operations, ... but. ..boundaries can be more... speedily denned in the Delhi 
district, where the villages are very large, than in Goruckpore, where they are small, and the 
inhabitants litigious, and the disputes many and intricate. 

I have directed Lieutenant Wroughton's attention to such points. ... I have also desired him 
to instruct his subordinates in a better style of drawing, and have sent him a separate map of 
one of the Delhi villages, and a part of the general map of the season 1824-5 as a model for 
imitation. He is also instructed to compute the total area by the method of traverses, and I 
have sent to him 300 lithographed ruled forms. ... The other surveyors aro also supplied with 
these blank forms, by which much trouble will be saved [ 290 n . 

Wroughton writes on 30th October 1827 ; 

Your admission of my exertions has fully repaid me. ... This season I think I shall make a 
very material increase of work indeed, if I have only health and strength ; I shall not be sur- 
prised if I double the work of last year. The new mode by the Universal Theorem is rather 
more expeditious than the one I have hitherto followed [ 148 ], and the improvement of 
Macan and the boys leads me to hope for a very rapid and considerable progress [ 152 ]. 

One thing. ..stands in my way — the paucity of calashoes — ...These poor fellows are worked 
off their legs, and to them I must look for the principal aid. ... Unless the establishment is 
augmented I feel they cannot stand it out much longer. ... They are on the ground an hour 
before daylight, hard worked until nine a.m., and again out at 4 p.m. until dark. ... 

I have in 10 days, or thereabouts, finally measured and computed. ..26 distinct mouzas or 
estates ; if I can only go on as I am doing now, and you will afford me. ..12 more caloshees and 
I more mootsuddee, I promise in return to give a faithful and concise measurement of 300 
mouzas for this year. ... 

I will send you a village nicely drawn up this week, and computed after your directions by 
the universal theorem. If you approve it.. .every plan shall be similarly executed during the 
ensuing year'. 

The following is Bedford's description of work in Rohilkhand ; 

The instruments employed in the field — our mode of laying down the boundaries — and 
entering the measurements in our field book. 

With respect of the first, our stock was very small, ... a theodolite by Harris, an excellent 
compass by Dollond with sights attached and fitted on a tripod, and a perambulator by Berge 
on the newest construction. ... 

We were doubtful. ..whether to employ the Compass or Theodolite ; the superior oorreot- 
ness of the latter was certainly a great recommendation, but, as it was both heavier than 
the compass, and more likely to be injured by a fall when surveying through the thick jow 
jungles and high grass, ... we ultimately determined to employ the compass, ... experiments 
...proving that it could always be depended upon to the tenth part of a degree, or even less. 
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The want of a chain... where the perambulator could not net. ..we could only obviate... 
by procuring a quantity of well twisted hemp cord. ... This we had stretched on tent pins, 
and repeatedly soaked in a mixture of wax, oil, and rosin, to lessen. ..it's elasticity and the 
effect of the dew and atmospheric changes. This line was then...diviiled into yards, with 
brass marks attached to distinguish the higher numbers, and.. .it's actual increase or decrease 
in length was ascertained by a twelve-foot measuring rod, made of a straight and well- 
seasoned bamboo, acourately divided by means of a brass scale. With two rods of this 
description. ..our offsets were also measured. 

In commencing our field work, as soon as the bearing of the flag at the next station was 
correotly read off, ... and the. ..needle noted, the perambulator was put in motion, and on 
notice of a landmark being given by a meusure-man ( who went on ahead with either the 
zemindar or mocuddum of the village, ... ) the perambulator, when directly opposite the 
landmark, was stopped, and the number of yards. ..read off, and entered in the centre column 
...directly over the bearing. The distance also of the landmark. ..was then inserted on the right 
or left of this column, ... and the field book being read off from the bottom towards the top, 
... exhibits the different landmarks and other objects exactly as they were met in the field. ... 

On our second survey. ..we commenced. ..making a preparatory circuit round the whole 
of the villages. ..taking as long lines as possible, and generally contriving to have the stations 
on the exterior boundary, so as to secure an occasional point in every direc tion to which wo 
could return, and thus check the shorter lines employed in our subsequent survey. When 
commencing a fresh survey, we. ..made a point of introducing two distant main stations of 
that immediately preceding, ... which ensured the correct relative position of the two. 

This mode, combined with repeated intersections of any remarkable tree, or other object, 
enabled us to proceed with perfect confidence, because, as our rough maps have invariably 
kept pace with the field work, and every morning's survey now closed into one of our main 
stations, ... no error could arise without being immediately detected 1 . 

There was much discussion as to the amount of time to be spent on .statistics 
and disputed boundaries, and it was ruled that the surveyors should concentrate 
on the preparation of their maps, and only collect such statistical information as fell 
readily to hand, and that they should survey such limits of a disputed area as would 
assist the district officer to settle it [ 153 ]. 

As time showed how slowly the survey was progressing in relation to the vast 
area to be covered, Bedford tried the employment of Indians [ 390 ]. 

With reference to. ..native measurement of the village details on European principles, I... 
forward a specimen of the field work of my tindal, as actually surveyed and noted by himself, 
together with an estimate of the expense of this work by a native party, compared with what 
it has heretofore amounted to. ... 

It appears very desirable that the native surveyor should be able to keep his field notes 
not only in the English form, but [ in English ] character, in order that his survey might at once 
be brought on the map without. ..their being transcribed. ... 

I.. .propose that the party should be formed as follows ; viz., 1 native surveyor per month 
st. rs. 16-0-0 ; 1 mate, 8-0-0 ; 3 lascars, 16-8-0. 

The object in having a mate attached is that in the event of sickness there may always be one 
individual properly qualified as to the management of the compass, mode of taking off -sets, 4c, 
to supply the tinilal's place, and prevent.. .the work from being interrupted. I reckon that the 
above party will survey on an average 5 miles each day, or 150 miles during the month, which 
gives a result of about 4 annas per mile. 

The cost of similar work by European assistants came to about a rupee a mile, 
without any apparent advantoge, as the work.. .is by no means above the capacity of any 
intelligent native, and the accuracy of his surveys will be brought to precisely the same closing 
test as heretofore. But from the increased expedition of native measurement, a still greater 
advantage is likely to ensue by the accelerated progress 2 . 

It was not many years before the general employment of Indian surveyors was 
adopted on revenue surveys in Bengal, as in Bombay [ 388-90, 392 ]. 

A curious experiment was made on the Rohilkhand survey of the effect of 
rough ground on perambulator measurements. In each case a distance of one 
furlong was first measured by chain and remeasured several times by various 
patterns of perambulator. The different types of ground were classed as even 

' from Bedford, 22-7-22 ; BTC. 19-12-22 ( 22 ). > from Bedford, 1-6-27 ; ib. 13-4-3 J ( 62 ). 
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ground — uneven ground — ploughed fields with large clods of earth — thick grass 
jungle — rough, or fallow ground with large olods of earth — sandy soil on river banks. 
The perambulator measurements varied between 212 and 221 yards 1 . 

The following extracts are taken from Oliver's reports on the Delhi survey ; 

The true direotion of several of the station lines. ..whs ascertained by azimuths nf the sun, 
observed with a Berge's theodolite ; the mean of thirteen setts of these observations gives for 
the deviation of the needle, 3° 10'. 

At. ..the Brat village surveyed, I found that- making one circuit round the boundary was 
objectionable, as any errors that might creep in could only be detected when the circuit was 
finished, and. ..it became necessary to go over the whole again. Kver afterwards, therefore, my 
plan has been to divide a village into polygons containing 400 to 1000 beegahs ; the lines in the 
first instance being made to run in the open. ..part of the village, so that those passing 
through jungle, which are less to be depended on, might have sufficient check. 

From the almost impervious thickness of some of the jungles, great delay was caused by the 
shortness of the station lines : often a Hog staff 15 feet in length, painted red and white, could 
not be seen at a 100 yards distance. Jn such cases the smallest deviation from the perpendicular 
threw the angles out considerably, and. ..with the inaccuracy of chain work in the jungle. ..this 
part of the work. ..neve.- closed so well as circuits made in an open country 2 . 

Unless great attention be paid to the management of the chain, no tolerable degree of 
accuracy can be expected. The men. ..have been carefully taught to give the chain... 
one uniform degree of tension. ... The chains are measurod every day. or every other day ; ... 
fifteen-feet rods are used, ... and. ..the chains are stretched precisely as when they are used 
in the field. One inch in every chain is allowed for irregularities of the surface. ... 

Eighty villages have been surveyed during the season ; the total area being 1,86,116 acres, 
or 3,60,321 beegahs of 2500 yards. The expense incurred from the 1st October 1823 to the 
1st October 1824 has been sonat rupees 28,071, so that for 1 rupee very nearly 13 beegahs have 
been surveyed. Nearly five times as much Iihs been done during the second season ; ... the 
number of hands employed. ..is not even double. The rapidity of our progress has been owing 
entirely to. ..all the boundaries being settled, marked out, and cleared, so that in the field we 
have had almost nothing to detain us [ 155 ]. 

If.. .the village maps are not so neatly drawn as last year.. .we have had nearly five times as 
many, ...and... it was necessary to be less particular about extreme neatness ; ... many. ..have 
of necessity been done by young men who have not been sufficiently Ions; practised 3 . 

The following notes come from William Brown on the Sah&ranpur survey ; 

In my last report I endeavoured to describe the methods in use among the native land- 
measurers, or mootsuddies, and to shew how unworthy their operations in general were of 
credit. ... There are, no doubt, some natives in every office. ..who are expert calculators. These, 
however, are not the people I allude to, but those needy men who are picked up at the kutcherry 
door, who, for 8 rupees a month are ready to undertake the measurement ( pymaesh ) of lands, 
and who are accordingly sent out without any previous examination. ... 

In comparing their work with. ..the revenue survey, it can never fairly be done till the 
mootsuddee measures first. The late Mr. Reade's 4 measurement at Thanah Bhown [157 n.2 ] 
is a proof of this ; his measurements were very different from the survey at first ; his people, 
however, after the maps were given in and areas made known, found out they had been 
measuring with a short, jureeb. It was a cotton rope said to be 60 guz, but the one I 
measured was less than 62, and might be made either shorter or longer at the pleasure of the 
mirdha [ 157, 164 ] 5 . 

Mr. Fraser has this year made a great improvement in his mirdhas' measurements by intro- 
ducing.. .a bamboo jureeb [380] ; the following sketch will assist in explaining it ; 
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AB is a stout bamboo about 3 inches in diameter ; a a are two handles each about five feet 
long, which are attached to the bamboo at c c with a hinge ; b b are two flat pieces of iron, well 
fixed by nails rivetted on iron plates on both sides of the bamboo, and distant from each other 
exactly 12 feet. The mirdhas lay hold of the handles, one at eaohend, and proceed, ... making 
marks with the flat pieces of iron, which are moderately sharp for the purpose. ... 

An iron chain. ,.appears...more liable to error than a bamboo. ... An iron ohain stretohei 
18 inches after being used a short time, and every day they are verified by rods, and oorreotiona 
made for their difference, and unless the mirdhas ore furnished with rods, very accurately 
measured, to correct their jureeb by, there will be very little advantage gained by their use. 

Their measurements are made field by field, and a difference of a few inches on the chain 
would make a very great difference of area before a tolerable sized village was completed. 
The length of the bamboo is easier determined, and a short alteration in its length can easily 
be rectified by a hammer applied to the flat pieces of iron. 

A mirdha...is able to measure about 300 kucha beeghas per day 1 . 

As regards his own survey of Thana Bhawan [ 157 ], it was Brown's 
intention to have connected the survey with the first station of the trigonometrical survey 
of the hills at Suharunpoor 8 , but. ..it will be some timo before I have that opportunity. The 
hill of Choor was vory conspicuous [ 30 ;pl. 5 ], but the station on it being destroyed, and not being 
certain of the peak, it did not present an opportunity. ..to determine my position with... 
accuracy. ... 24 observations for latitude.. .were made at my other camps for the same 
purpose. My time, however, did not permit me making observations for longitude. 

The stations where three villages meet 3 have all been deduced from the center of the town 
of Thanuh Bhown, and a table of them mode out, from which thoy were protracted for the 
general map. ... A table also of the distance on the meridian and perpendicular of the centers 
of the villages from Thanuh Bhown has been prepared, and from which has been protracted 
a geographical map on a scale of 4 miles to one inch 4 . 



Units and Standards of Measure 

Reference has already been made to the variety of indigenous units of length 
and area [ 137, 146, 148 ], and there was also the difficulty of providing reliable 
standards for the British units, the yard and the acre. As a general rule eaoh 
surveyor had a brass scale, made in England, against which he oheoked his perambu- 
lator and chains. The Collector of every district was supposed to keep a standard 
against which hia staff could check their instruments [ 164 n.2 ]. 

Asked by the Board of Revenue to "prepare for the use of each Collector.. .a 
metal rod equal to one English yard, divided into feet and inches, that the length 
of the native jureebs may be correctly ascertained", Hodgson replied that he had 
no means nor materials for the construction of such instruments, nor. ..any artificers. ... 

The scales required. ..could only be well fabricated in England. They should be compared 
with a true standard at a certain degree of temperature, and the metals of which they are made 
should be perfectly homogeneous. 

It certainly is very desirable that some standard measures should be in the hands of eaoh 
Collector, and I. ..suggest.. .three-feet scales being ordered from England, and also...Gunter's 
chains. ..as a frequent check on the jureebs, which from a variety of causes affords uncertain 
measures. ... 

If every Collector's office were furnished with some of the most simple apparatus.. .partial 
measurements. ..might be occasionally executed with faoility imder the collector's direction. 
... The mirdahs might be taught to substitute the ohain for their own imperfect and uncertain 
rope jureebs, the length of which must always vary acoording to the state of the atmosphere, 
and the degree of tension applied. ... 

If the native measurers oould be familiarized to the use of the chain, and. ..of calculating 
areas by links, they would readily reduce it to beegahs. ... But even if they were allowed to 
use their own implements, ... it would be a cheok on them to know that the collector was in 
possession of a certain [sure] standard measure, and that he might order.. .any trustworthy 
person to remeasure with the ohain what they had gone over with the jureebs'. 

■ ™„ ,BT 9- l»-«-28 (ST) mirdaSa, Wilson's Qtauary (3*2). "Hodgwjn's sarvey of lBlft-fl [ 10-5 l 
\ r!"" tr, l motions. 'a-inoh map, MRIO. 23 (47). Bra 19-A-28 (87 ). • from RSO. 15-4-24 : lb 
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To his offer of ohains made up out of local material, Government asked him 
to oonatruot for the use of each Collector. ..2 Gunter'a chains of 22 yards 1 . It is hoped that at 
Furruokabad you may meet with some superior native mechanics. ... You should get from Behar 
a model of the dhunn lugee 1 . ... It appears to cost little and is said to be very satisfactory. ... 

Land measures used in different parts of the country will be found to vary excessively. 
The guz is not apparently of uniform length ; the number assigned to the jureeb varies j the 
materials are not suoh as to admit of a nice accuracy, ... and a portion. ..is often tied up as a noose 
and thrown round the neck of the measurers. Hence, to say nothing of fraud, the beegnh has 
become a very indefinite denomination. ... 

It is very necessary to ascertain. ..what the extent of the locnl beegah is ; anil what the 
precise length of the local yard or guz ; and how many square guz constitute a beegah. .,. 
For all general statements the English acre, and the Bengal beegah of 1,600 square yards, 
which are readily convertible the one into the other, should be used ; and it would certainly 
be very convenient if, as appears to have been done by Colonel Munro at Madras, the acre 
could be introduced as the universal measure. ... In the revenue survey of the Ceded Districts 
[ II, 180-2 ] that officer employed a chain of 33 feet. One square chain being denominated 
a goontfth. 40 of which. ..constituted an acre ; and where fields are small, such a measure might 
be more convenient than the Gunter chain 3 . 

Hodgson then suggested the adoption of the old Illahee Gaz, as used in Akbar's 
time, but the Revenue Board thought this impracticable. 

The length of the Illahee Guj varies in every zilla. ... It is different in Furruckabad, Ally 
Gurh, Meerut and Seharunpore, and it is impossible to say which is correct. Thus if Govern- 
ment fix a general standard they must alter the measure in some zillahs and will find 
infinite difficulty in getting the people to adopt the new one. ... It will be quite sufficient that 
the surveyors ascertain the exact value of the Illahee Guj in every village 4 . 

After discussing the length of the gaz used by Todar Mai [157], Government 
directed that, as an experimental measure, a gaz equal to 33 English inches should 
be adopted 6 . The gaz was not used everywhere. In Gorakhpur 

the beegah is formed by a square of 60 haths, called the Kazy's hath, a varying scale in almost 
every village, but, from the average of about 200, ... Lieutenant Wroughton... makes out the 
mean length to be 20 inches and 3} tenths of an inch, ... which gives for the beegah 1,150'34 
square yards, and an English acre contains 4 beegahs 4 biswns and 3 biswansy. ... 

The surveyor justly remarks that to have measured each village by its local hath, or what 
was tendered to him as such, would have been an endless labour, but he has taken the precau- 
tion to mention the length in such cases . 

In discussing the gaz, Brown raised the question of the length of the koss as 
determined from distances between the old pillars along the Delhi-Lahore road 
[I, 247; III, pi. 15]. 

The road distances of the minars are unequal ; this may arise either from their not having 
been originally measured with exactness, or what is likely, from the windings of the road 
having. ..been different at the time of the erection of the minars from what they are at present. 
The mean, however, is 4.557J yards, or English miles 2,589. ... 

The minars which Lieutenant Brown visited are near Nereluh, One march from Delhi on 
the Lahore road, but those at greater distances are in general in better preservation. Lieut- 
enant Brown performed this little service with his usual promptitude and alacrity, at a season 
of the year when the heat is almost intolerable'. 

Hodgson wrote further ; 

I have since found from the Ayeen Akbaree [ I, 133 11.3 ] that the Koyal Coss contained 
5,000 guz, and in Rennell's Memoir, page 4, he says "Akbar... directed it to be taken at 5,000 
guz, equal to 4,757 yards, that is, obout 2 British miles and 5 furlongs. ... Shah Jahan, about 
half a century afterwards, increased the standard one twentieth part, making the coss more 
than 2 miles and 6 furlongs. But since the time of Arungzeebe the ancient or common coss 
has resumed its place, and those of Akbar and Shah Jahan are only heard of in the histories of 
the times when they were in use f I, 247 n.2 ]." ... 

It will, I think, be right to. ..adhere to the measurements lately made by Lieutenant 
Brown, and I propose, as soon as the weather will allow, to employ him in taking the dis- 
tances of all the coss minars between Delhi and Karnaul, the mean of which ought to be very 

1 Darned after Edmund Gunter, and used in England from 1620 [ I, vi, 198 ]. 1 legal measuring rod, 
Wilson's Qlouary ; ( 137, dharm; 306, toga). ' BTC. 7-6-24 ( 107 ). ' WP Kev Bd., 7-6-24; BTC. 17-12-24 
(47). Mb. 1-6-26 ( 74-6). • from 60. 16-4-27 ; ib. 19-4-27 ( 43 ). ' from Hodgson, 24-6-26 : ib. 
27-7-25(29). 
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Published by kind permiuion of the artiat, who was formerly of the Survey of 
India. 

See reveree. 



Plate IS 



KOS MINAR 



The first kos minart were erected along main roads radiating from 
Delhi by emperor Sher Shah, who reigned 1538-66. 

The length of the leog has varied from province to province, and 
from one period to another. William Brown, revenue surveyor from 
1822 to 1844, measured the distances along the Delhi-Karnal road in 
1825, and found those between seven min&ra to range from 100 to 200 
yards more than 2\ miles [ 164-5 ]. 

The old winding roads along which they were first spaced have 
often been ploughed up into the fields. 
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nearly the I cue length of a Koyal Coss by road measuro, for it is by thut, and not by direct 
distances, that we must be guided. 

Brown took six minars, — one octagonal north of N iircluh —one opposite Nureluh 
— one octagonal between Shalpoor Qredhee & Nureluh — one circular opposite Aleepoor, 
in the ruins of the Mihr Puriviif Kee Sura — one octagonal opposite Surushpoor and 
one opposite Shulymar. Their road distances varied from 4,512 -64 to 4,609 -66 yards, 
and the mean gave a length of 32-814 inches to the gaz. Hodgson pointed out that 
some of the minars stood at the edge of the present road, whilst others were half a 
furlong from it, and that they were probably built at regular distances along a road 
of slightly ditferent alignment 1 . 

Boileau records that along the Agra- Delhi road 2 ; 
all the road from Korae is marked with milestones, or koss minars, built by Sliahjehan along 
the wholo distance from Agra to Delhi, most of which remain entire. The distance from pillar 
to pillar is exactly 2J miles, which is therefore the length of the Badshahi Koss, while 
the ordinary league of the country, or Gao Koss, seldom exceeds 1J miles. The koss minora 
are always reckoned hy the villagers 1} koss apart [ I, 247 ; II, 198 ; III, pi. I5n ]. 

Plate 15 is reproduced from a sketch made by Frank Scallan 3 near Delhi. Of 
these minors, Gordon Hearn writes that the Afghan emperor, Sher Shah, who 
ruled at Delhi between 1540 and 1545, 

built caravansarais at every ten kos distance all the way from Bengal to the Indus, and had 
wells dug at each kos. He also caused to be erected "koss minars", many of which stand to 
this day, although the old road has been ploughed up and merged in the fields'. 



Establishment Roijj, 1829 



The following is the roll of the revenue survey parties in the Upper Provinoos 
1 they stood in January 1 829* ; 



48th N.I. 

1st Extra Regt. 



Artillery 



Sahasw&n, or South Division of Mor&d&b&d 
Capt. J. Bedford 
Lieut. R. McDonald 
Mr. J. Fitzpatriok, Mr. A. McQueen 
, G. Wyatt, Mr. P. Luokstedt 
J. J. Rosse 

North Division, Moradab&d 
Lieut. B. Browne 
Mr. R. Terranneau 
„ E. Shiells, Mr. M. Shield 

Delhi 

Capt. T. Oliver . . 3rd N.I. 

„ J. H. Simmonds . . 28tb N.I. 

Mr. J. Gould, Mr. J. A. McPherson, Mr. N. Hodges 
„ J. Bridge, Mr. G. Comyn, Mr. D. Munro, Mr. C. Bell 

Butan&thahr 

Capt. W. Brown . . . . 88th N.I. 

Lieut. G. J. Fraaer, Mr. H. Nelson 

Mr. D. H. Chill, Mr. C. H. Burke 

„ P. Chill, Mr. C. Foy, Mr. W. Davis, Mr. T. Sanderson 

Qorakhpvr 

Lieut. R. Wroughton . . 68th N.I. 

Mr. R. Macan 
„ J. Dumbleton Writer & Draftsman ; Mr. E. Jenkins 



Surveyor 

Asst. Surveyor 

Sub-Asst, Surveyors 

Apprentioes 

Writer & Draftsman 



Surveyor 
Asst. Surveyor 
Writers & Draftsmen 



Surveyor 
Asst. Surveyor 
Sub-Asst. Surveyors 
Apprentices 

Surveyor 
Asst. Surveyors 
Sub-Asst. Surveyor* 
Apprentices 

Surveyor 
Asst. Surveyor 
Apprentioes 



'from Hodgson, 20-8-25 ; BTC. 21-7-25 ( 33 ) ; Kos miners are shown on maps of the Delhi m. svy„ 
•g. along old road Sonepat-Panipat, MRIO. 2 ( 15 ). • Fdbk. DOn. 227 ; M 314, 31-10-28. » r) Calootta, 
U-U-SO, aged e 81. 'Heam ( 161-2 ). • DDn. 231 ( 236 ), 24-1-20. 



CHAPTER XII 



REVENUE SURVEYS, MADRAS & BOMBAY 



Madras — BOMBAY; Bombay d~ Salsettc Islands — Broach- Gujarat — 
Deccan — South Konkan — Appreciations. 

ff\SE expensive, albeit reliable, methods of revenue survey under European 



officers, as employed in Bengal and Bombay, had not been attempted in the 



south, and the Madras Government resisted all invitations to do so. 
Munro's survey of the Ceded Districts by means of closely supervised Indian 
measurers [ II, 180-2 ] was accepted as the moat suitable, but as a general rule 
each Collector was left to devise his own system for finding the areas of cultivation. 
District surveys carried out by the assistant revenue surveyors up to 1816 had 
been little more than useful topographical sketches, and in some cases sadly 
inaccurate [II, 139-51, 184-5]. The regular topographical surveys carried out 
under Mackenzie gave the main topographical features and tahsil boundaries, and 
much useful revenue information, but no attempt was made, to survey village 
boundaries, or precise limits of cultivation [ II, 214 ]. 

In answer to enquiries from Bengal in 1816, the Madras Government expressed 
the opinion that regular revenue surveys were of little value. They enclosed 
"papers relating to the ryotwar mode of settlement which have recently been 
printed here for circulation among the Collectors". 

The survey of the Ceded Districts ( the best which has been executed ) consisted only of 
the measurement and classification of the land. ..by the Collector's own servants without the aid 
of scientific surveyors. An admirable survey of the same districts, comprising... geographical 
and statistical information, ... has since been completed by the araistant surveyors under 
Colonel Mackenzie's superintendence, but, valuable ns that survey is for other purposes, it... 
would be found comparatively of little use in forming the revenue assessments [ II, 152-6 ]. ... 

On the subject of revenue surveys, ... generally speaking they have not been found practi- 
cally useful or fit to be relied on, ... and. ..the design of prosecuting them. ..has for a good 
many years been relinquished by this Government. At present the revenue of all the districts 
is assessed with little or no reference to the surveys 1 . 

In 1821, at the instance of Munro, who had become Governor the previous 
year, a questionnaire on the subject was sent out to all districts and after con- 
sidering the replies Munro recorded the following minute ; 

Observations on. ..the surveys of the different districts — -on the use of surveys — on the 
mode of executing them... — on the mode of acting on them when executed — and on the 
propriety of completing them gradually — 

The answers. ..give a summary view of the state of the survey in the several districts. ... 
Only a few of the districts had been regularly surveyed ; ... in some, nothing has been done ; 
... in others, surveys of detached parts have been made ; ... different standards of measurement 
have been adopted in different districts, and sometimes in the some district. 

The main objects of a survey are to record the exact quantity and description of all land 
in every village ; to ascertain the tenure and rights of the occupants or owners, as well as the 
rights of Government ; to fix limits and. ..obviate disputes respecting them ; to establish mutual 
confidence between the ryots and the Government by shewing each what belongs to it ; to 
ascertain the grounds of the assessment, not for the purpose of increasing the amount, but 
rather.. .to avoid over-taxation ; and, in short, to make what is now vague and fluctuating 
definite and permanent. 
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But such survey.. .cannot be made by every Colleotor. ... It will.. .be advisable... to under- 
take the survey.. .only in the few districts in which collectors may be found capable of 
conducting it, and to extend it to others.. .whenever—practicable. ... 

A survey has been begun in Chingleput, and one is now making of the lands not included 
in former surveys of the northern and southern divisions of Arcot. A revision of the assess- 
ment is making in North Arcot, and is likewise required in Salem. ... 

The want of a regular survey does not. ..hinder. ..a ryotwar settlement. ... Village accoimts 
always exhibit the detail of the lands, their distribution among the ryots, their rent, and the 
extent of the several fields or shares, either founded on estimate, or on some ancient measure- 
ment, and from such accounts it has long been the custom. ..to moke the ryotwar settlement 1 . 

No regular surveys followed, and though much useful Burvey was oarried out 
by the department of Tank Repairs, it was not of a nature to assist revenue assess- 
ment. What appears to have been an isolated experiment is preserved in a four- 
inch survey of the village of Bulsapaud, in Guntur Circar, carried out by Marcellus 
Burke during December and January 181 6— 7 2 . 

In 1819 the Collector of Tinnevelly asked the Revenue Board for "an establish- 
ment of surveyors, classers, and assessors, for.. .concluding the survey partially 
introduced by my predecessor " 3 . A general survey of the district had been completed 
by Robinson before 1814 [ II, 141-6 ], and at the further request of the Collector 
Thomas Turnbull made a statistical survey during 1822-3 [ II, 146 ; III, 320, 374 ]. 

The experimental survey of Chingleput referred to by Munro was to provide 
detailed information. ..connected with the measurement, classification, and assessment of lands, 
exceedingly minute ; and it would, no doubt, be highly useful to possess a similar account of 
every village. The labour required, however, appears to render that. ..altogether impracti- 
cable, as the present specimen employed an active surveyor for.. .upwards of one year and eight 
months. ... That the putcut plan 4 of ryotwar settlements obviates to a great degree the 
demand for these very minute details ; and the objects of primary importance are so to 
estimate the value of what belongs to each cultivator... that he shall not be overburthened, 
... and that Government, on the other hand, shall not be. ..defrauded of what it has a right to 
reoeive 5 . 

In 1808 the colleotor of South Arcot had a survey made of part of his district, 
which he claimed had brought considerable increase to the revenues 6 . In 1822 
a sum of Rs. 27,908 was allotted for a new survey, to be spread over two years. In 
the earlier survey no measurement had been made of inam and waste lands, and 1 
the cultivated areas had not been surveyed field by field, but in extensive blocks that 
included nalas, hills, and roads. Fields were not numbered or demarcated, and 
were almost impossible to identify. Disputes were frequent, and the resurvey was 
necessary "not only for the security of the revenue, but for the security of the peace, 
and prevention of litigation". Survey was aho extended to the taluks that had 
recently been transferred from Soath to North Arcot 7 . 



Bombay & Salsette 

The regular survey of Bombay and Salsette islands which had been commenced 
in January 1811 was carried on by Dickinson and Tate with few interruptions. 
After 1816 the staff was considerably reduced, and Bombay Island had not been 
completed by 1820 when Dickinson handed over to Tate, who had held oharge of 
the Salsette survey for sometime. Before handing over, Dickinson estimated that 
survey of Salsette and Thana might be completed by the end of 1824 but Tate 
would not promise this unless given more assistance ; 

This department, which in... 1814 consisted of a head with three assistants in Bombay 
and two on Salsette, all Engineer officers f II, 185-7 ]. was in.. .1816 reduced to one assistant 
in Bombay, and one ( being myself) in Salsette. In 1817, that assistant in Bombay was 

'Minute of 10-5-22 ; MRS. ( 651-3 ). »MRIO. 134 ( 7 ). «M Rev Bd. 6-8-19. « valcal rvof. 
leMebolil land, •from Govt. 12-10-21 : MRS. ( 553 ), 18-8-24. «M Rev Bd. 6-1-18. 'from Oo*uZ?or 
10-4-22 ; M Rev Bd. 9-5, 23-5 & 10-10-22. North Arcot I ( 143 ). mju wuwor, 
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removed, when the whole.. .survey of this island fell upon Captain Dickinson himBelf, whilst 
I was alone on Salsette. ... Captain Dickinson has been. ..four. ..times temporarily removed, 
... when the charge of the two surveys has devolved upon me, as at the present period. 

Most of the measurement was now carried on by Indian surveyors recruited by 
Tate after February 1820 [392-3 ], and his own time was largely taken up with 
various incidental duties, ... to which the. ..revenue surveyor of Bombay is ot all times subject, 
such as.. .reporting upon the merits of all petitions. ..which are invariably referred for the 
opinion of the Revenue Surveyor. ... These duties, as they generally require immediate 
attention, must in u certain degree interfere with the regular progress, ... as in most of the 
cases. ..an actual survey und plan of the disputed property are requisite, not forgetting the 
time. ..taken up in the investigation of title deeds, and other claims. ... 

The time does not depend upon the actual extent of ground to be surveyed, but on the 
number of distinct properties. ..which are to be soparately measured and correctly delineated. 
Another serious obstacle. ..is the frequent disputes about boundaries 1 . 

After this appeal military officers were appointed when they could be spared', 
and with these and his Indian staff Tate completed his surveys and maps by 1827, 
when he submitted a 

plan of the Furt of Bombay, drawn on a scale 200 Feot to one inch, and also one of the islands 
of Bombay and Colaba on a scale of 1 ,200 feet to an inch 3 . 

The former plan has been reduced from the large one... of the Fort, executed in the year 
1813 by my predecessor ; it shews all the additional buildings and the improvements made 
since. ... The works are delineated as minutely as the scale will admit of, and. ..names and 
designations are inserted in the references. The whole of the esplanade is also shewn as 
far as the prescribed boundary of 800 yards. ... 

Public buildings coloured red are the property of the Hon'bte Company, with the excep- 
tion of the Court House and the Scotch Church in the Fort ; also the native school room and 
the racket court on the boundary of the esplanade. AH the buildings coloured black, except- 
ing the sepoys' lines and a few sheds. ..are the properties of individuals. ... 

The topographical plan of the islands of Bombay and Colaba has been reduced from the 
large plans. ..on scales of 40, 100, and 300 feet to one inch. It expresses every. ..feature of 
ground, ... every street and road, both public and private, as well as all the public buildings, 
... and also every detached dwelling house. ... The boundaries of all the villages are also ex- 
pressed. This plan also shows every object worthy of notice as far as the scale will admit of. 
All those of a superior structure outside the native town, ... for the residence of European 
families or the respectable natives, are coloured red. The rest are black. 

Having completed the revenue survey of the Bombay division, and the topographical 
survey of the whole island, which is. ..on two large plans on the scale of 300 feet to one inch, 
which will be completed under the superintendence of my successor 1 , it remains for me to 
submit a statement of the work done, and what remains. 

For Salsette he submitted 
a topographical plan of the Island of Salsette, ... 2,400 feet to one inch, and reduced from the 
several plans of the revenue survey, ... 300, 400, and 600 feet to one inch 5 . ... It presents an 
accurate delineation of the boundaries of all the districts, villages and estates, ... together 
with. ..every feature. ..which the scale is capable of shewing. The different villages and hamlets 
■of the smallest size are expressed as in the large plans of the survey. The lands which have 
been alienated and become the estates of individuals ore clearly denned by their respective 
boundaries being shaded with different colours. Those that are not coloured are the villages 
belonging to Government'. 

After handing over all documents of the survey to the Chief Engineer's office, Tate 
left for England on 5th August 1827. 

The plan of Bombay was lithographed and published in London, January 1843 7 , 
by Thomas Jervis, who comments that 

the survey.. .surpasses every other throughout India in accuracy, elegance, and oompleteness. 
It is allowed by the first judges in England to be one of the most beautiful specimens 
of topography that they have seen. It was accompanied by a very detailed statistical 
memoir 8 . 

'from Tate, 31-8-21 ; Bo Rev. voL 6/5 1821. 'eg., Billamore & Hart, from Feb. 1826 ; Bo MC. 
22-2-26 ( 70 ). 'London, 31-12-29 ; 10 Cat. ( 424 ). 'Lieut. Samuel Athill ( 1797-1829 ) Bo. Engra., in 
CB.'s nfflse; d. Kensington, 19-4-29. 'Map, wale 3,600 ft. to inch, MRIO. 124 ( 13). 'from Tate, 
4-8-27 ; Bo RC. vol. 28/181 (36-41 ) ; 10 Cat. ( 424 ). 'Reduced copy, Ed ward ea, facing p. 238. 'Bo 
QtoBoc. IV (175). 
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Sir Patrick Cadell gays that when he wa« collector of Bombay in 1905 Dickinson'* 
was still regarded as the standard survey. 



Broach 

Tlit' revenue survey of Broach was started in 1812, after Williams had carried 
out the experimental survey of one village [ pi. l(> ]. The Directors were so pleased 
with the survey of the first ptnyuna [II, 188 ], that they urged Bengal and Madras 
to take up surveys on similar lines. 

The survey of Brooch, which distinguishes not only tho limits of every village, but, the 
boundary and extent of each field, whether cultivated or not, together with the name of the 
possessor and the amount of revenue payable, was connected with the investigation of the 
rent-free lands, and a... resumption of such a* hud been improperly alienated from the State. 
The revenue recovered, ... in one small district only, has amounted to an annual income con- 
aiderably exceeding the estimated charge for surveying the whole district. It is obvious that 
a survey conducted in this way tends to prevent. ..litigation, and may be of material line 
in guiding the courts to just decisions in. ..claims to disputed property 1 . 

Survey of the parganas of Ankles var and Hansot was completed early in 1816 
and the records submitted a year later', with a note that "in the course of the 
•urvey the whole population... were vaccinated against Rmall pox" [XI, 363 ] 3 . 
Government advised the Directors of the receipt of 

a volume of plans and statements of all the lands in each and all of the villages of the 

Broach pergunnat including also a general plan of the pergunnah, shewing the boundaries 

and relative positions of all the villages. ... CJeneml statements of all tho lands, ... holders of 
alienated lands, ... lands recovered, ... payments made in the pergunnahs, and of the popula- 
tion with index, etc. The whole occupying 101 of the largest folio pages. 

A volume of plans of all the lands. ..in the pergimnahs of Occlasior and Hansoote. ... 108 
folio pages. ... 

Two copies of a general plan of tho whole Uroach collectorship, shewing its general extent 
and boundary, as well as the ext«nt and boundary of every village, and their union forming 
a proof of the accuracy of t he whole. 

Captain Williams has also formed a topujjmphiral map... which includes all the villages, ... 
not only for our own pargunnahs, but of those belonging to the Uuicowar and to the late Poonah 
governments throughout the whole of the Attaveesy [ 122 n.3 ], and the country between the 
Kim 4 and the Tapty rivers, ... on a very comprehensive scale ( an inch to a mile ). ... 

The mode in which the valuable information. ..has been digested and brought forward — 
the plan on which the surveys... have been conducted — the assiduity with which the resources 
of the several villages have been explored — and the neatness. ..with which the survey has been 
executed — reflect the highest credit on. ..Captain Williams and. ..his. ..assistants. ... 

For. ..surveys yet to be undertaken, we have drafted a Regulation 5 founded on the principles 
on which those of Broach, Occlasier, and Hansoote, have been conducted, ... and under its 
operation the surveying department will proceed with a greater degree of confidence.. .whilst 
the inhabitants will attach more importance to an investigation thus formally recognised*. 

The area covered by the three parganas, which at that time formed the whole 
of the Broach collectorate, covered 430 square miles. The 162 villages contained 
22,763 houses, and a population estimated at 97,874. The assessment came to 
Rb. 10,48,787, derived from 177,055 acres, or 348,845 bigalis of productive land 
the waste being 96, 726 bigahs. The survey took about two years and a quarter' 
and Williams had from four to six military officers as assistants. 

Survey was then extended over Surat and the village of 
Kutargum, from the riohness and value of its lands, their being entirely cultivated, and in a 
great degree enclosed, watered, and planted with fruit trees like gardens, appeared to be a 
good village on which to try the experiment of a very minute survey. Accordingly one was 
made, and laid down on a scale four times larger than ordinary. Every field, whether of Govern- 
ment or alienated land, was measured separately, and inserted under its proper name, with 

'CD to Be., Rev., 2-4-17( 73). "from Williams. 29-3-17. «Bo. Surreys, voL 17/1817 <44 

C/ll, IS. • Bo RC. 26-3-17 ( 13 ) ; Bo JC. 24-12-17 ( 66 ). « Bo to CD., Re*., 31-5-18 (188-96 ). 
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the name of its cultivator ( in most instances hereditary ) in the statement. The profitable 
trees were all counted, and their number given on both the plan and statement 1 . 

Alter 1818 the Broach collectorate was enlarged by the addition of parganas 
Amod and Dehej, and the survey of these was completed between 1818 and 1820 
by Cruikshank, Adams, Ovans and Newport 2 . 



GujakIt 

In 1813 the collector of Kaira, to the north of Broach, asked for the survey 
to be extended to his district ; 

The. ..surveys made in the Broach purgunnah may. ..have familiarised the measure to.. .the 
inhabitants ; but in these districts, a great part of which extend beyond the limits of the 
celebrated survey made in the reign of the Emperor Akbar by Rajah Toodu Mai [I, 134 ], and no 
parts of which have been measured sinoe that period, it is possible that the survey may be 
viewed in an unfavorable light, and render it politio to. ..insinuate its operation by introducing 
it among the more peaceable villages, and waiting till the alarm of innovation subsides 3 . 

Akbar's reforms were now happy memories ; 

The original system was that. ..the Government share of grain was annually estimated and 
levied in money from the heads of the community... whilst crops were standing. ... 

This system was changed by Akbar, whose wisdom saw the strength his Government 
would derive from a fixed money revenue. By his settlement "a correct aocount of the bounda- 
ries of each village was drawn out, and the whole land carefuly measured. The land was then 
divided into fixed classes, and each field assigned to one or the other class. ... One third of the 
gross produce was taken as the rent due by the whole village". ... 

Mogul rule was succeeded by that of the Mahrattas who, whatever may have been their 
merits in their own country, were in Guzerat mere plunderers. Their system was the ruinous 
one of farming out districts to speculators, and the villages were ruinously rackrented, and 
broke down under the pressure 1 [ I, 138, 144 ]. 

Carrying on the survey of Surat, Kaira and Ahmadabad after the departure of 
Williams in 1821, Cruikshank had in 1824 seven military assistants*. In 1821 ; 
his Indian staff comprised, 

1 Head Measurer . . . . Rupees per mensem 35-0-0 

48 Native Surveyors and Measurers, with liberty to increase 

that number without augmenting the expense .. .. 88O-O-0 
53 men for carrying instruments, flags, &c, marking, ko. 

[ with liberty as above] .. .. ,. .. .. 437-1-0 

6 or more peons . . . . . . . . . . 43-2-0 

Office expenses, &o draughtsman and writers .. .. .. 145-0-0 

An apprentice from the Charity School . . . . . , . . 30-0-0 
Office Rent. ... Tent and carriage, ... furniture, stationery, 

drawing implements, common instruments, and contingencies . . . . 370-0-0 
In each collectorate under survey, ... for bamboos, flags, 

country paper, additional horse, and contingencies . . . . . . 153-0-0 

In reporting on the survey of the Kaira collectorate, Cruikshank writes ; 

Prior to the survey no common standard of length of the guntha, or hath, existed, but 
after a careful and thorough investigation and enquiry by the late Lt. Colonel Williams, the 
length of the guntha was determined and fixed [ 164 ]. 

The survey was completed. ..during the years 1820 to 1824... under.. .Capt. Ovans, ... assisted 
by Lieut. Keys. ..and Lieut. Reynolds. ... 

Topographical plans of the whole of the villages, both government and alienated, on a 
scale of 5 inches to a mile. ... Reduced plan of the whole pargana on 4-inch scale". 

Melvill held charge in Ahmedabad ; 

.Survey commenced December 1824, and fieldwork concluded in Maroh 182S. In the khalsa 
villages a minute measurement was made of every field, but in the talooka alienated villages 
a general survey of their limits only was taken, and the megrwaree villages left entirely 

'from Williams, 15-11-18, Bo Rev Bd. 25-1-10; map, MRIO. 124 ( 18 ) ; report by Cruikshank & 
Ovans, 1817; MRIO. M. 203; plan of Surat city, by Adams & Newport during monsoon of 1817, 10 Cat. 
[438]. 'cf. Umiuor village. [ pi. 16 ). ■ Bo RC. vol. 00/1813 ; 31-12-13. « from C. J. Prescott 
Hup. Rev. Hvy., Guzerat, 21-3-42, Bo Govt. 3d. ojtiv. new ser. 'Ovans, Dumaresq, Keys, MelvUI, Newport. 
Down & Reynolds [ 343 ]. • Bo. Surveys, 1826-7 ( 14a ). 



?>r,t 




~ B 



I 



^ ((hit ' t+J 






rr^ 

f 71 ' 

AfrAfrl^^ | ' 

V i 



.V. 3#A? L 



JVi 2**4/ \ 

— - 



w. 

.■4. 3 



t 



-ar 



1 tHti \ 



64, wW 



I > M 

, fvf?V/! 



to/ 



\ 



n 1 



if* A- W.I \ 



\ /ft tf& 



srfr<?\ 



/ 



A 



ft 



t 



4» A.\ 



344 3*/ 



s, at 



* 



r 



\. -\ 



Ihkt 
62 66. tg 



for 



/ 



|A 



f 



1 <<M .A, 



A 1 »."- 1 



»u 



r 1 



46:01.0 



-T 



if 



! 1 



[riftb 



L4££ J 



/7 (J/p. 



-r^ 



•r' 




a5*r\ 



(hit 



> / s AW/ 



4 9 



»late 16 



Plan of the Lands 

ofiheVillageofUMLESUR, 
Baroche Purgunna, 
as Surveyed mMarch, 1812 . 

Jtem&rks. 77u Tid/put cr GtrvemmtntLand in, cu/uvaiurrf is cdcrvd /gal. 
TTusffena/ed Lands arr //ft iuux^red. 

The Cwernmenl \Lasid M Onus iJ cc/vred Grren and >mark*d B 

77u itnftrvduttut- ft arte Land cr cc/orrd Hrvrvns. 

The aru6/& Jfas&Land Arcp&rea f Jirvnm and fna-rAsd Z. 

Tlhe Hound/try tjf t/u l>i/&uje /asids zs marhd a- 6rv&en H/atA'Luir . 



SCALE for theBEEGAS and WUSSAS 

» M> gO ftp 10D 



_ Scale of Feet 



*fwflF-^ fcri 



noCunt,has»BauDSC,e«£h7Fnei A V Inche* 



JO/^Cunt^u - 1 British MiU 



(ffi" ofiA* Survey DtpnrtnwU\ 
BacvcA/, .fep/endtr HUB. I 



ftiriryft/ and Drann fy 

Jama CrtukshanJt, Gytf. ic assistant. 



Reduced by one-third from map. scale 6 inches to a mile, preparml 
from experimental survey carried out in I812 under Monier Williamx 
ami the Collector of Hroach ( II, 188 n.4 ]. 

The revenue surveya of Gujarat, IBIS to 1828, followed thin pattern 



*1 H» 4IMH0 W-MO'll- 



Prtmad II tS« Sur»«r ol Ml» O" 1 " < 



LL.I 



Gujarat 



171 



unnoticed. Village plane 6 inches to 1 mile but where waste was extensive scale was reduced 
to 2i inches to a mile. 

No measurement is known ever to have been made before of this country. ... The tul- 
latees' records were wholly unworthy of notice ; spaces set down by them at 26 beegaha have 
been found more than 300. ... The want of any information or correot knowledge.. .relative to 
the general condition, extent of cultivation, or even the situation, of the villages not imme- 
diately contiguous to the kusbas, was remarkable 1 . 

Survey was closed dow n in 1827, though Craikshank was occupied with mapa and 
reports up to 1829 2 . it was found too expensive to be carried further, though 
Elphinstone noted at the time that 

the management of the surveys- dries not appear to me so injudicious. ... The Guzerat 
survey, tho' it has cost too much, is not devoid of practical utility, and affords much interesting 
information. ... [ and is ] now reduced to a very moderate annual charge 3 . 



J)ECCA5 

Towards the close of the Maratha war in 1818 Elphinstone pressed the import- 
ance of land measurement as a basis for the assessment of revenue, and proposed that, 
in the area taken over from the Peshwa. measurement should be carried out under 
the direction of the collectors by native agency with European supervision*. The 
Imperial Gazetteer describes how 

Revenue, or cadastral, surveys undertaken as a basis for land assessment date from the reigD 
of Akbar, in whose time over 7 million acres in Gujarat were measured in connection with 
the revenue system of Todar Mai [ I, 134 ; lit. 170 ]. In the time of Shah Jahan this survey 
was extended to the Deccan. The first for which records are available is that undertaken by 
the Bijapur Sultans at the end of the 16th century. This survey formed the basis of the 
revenue assessments till 1817, though the original measurements were partially revised by Sivaji 
as the country passed under the sway of the Mahratlms. 

The most successful of the early British surveys was that of Satara started by 
Challen in 1820 [ 6-7, 125-6 ], and carried on by Adams 6 ; 

When Grant Duff* [ in 1818 ] assumed the government of the districts which were to form 
the future kingdom of Satara, everything was in disorder. 

Here, as in almost every other portion of the Peishwa's dominions, the neoessity of a system- 
atic Burvey was early apparent, and survey operations were commenced almost as soon as the 
...tranquility of the country was secured. ... In almost every other district of our acquisitions 
from the Mahrattas those early surveys have proved. ..worse than useless. 

In Satara alono, the survey conducted by Captain Adams. ..under the instructions of Grant 
Duff is still the standard authority. ... He saw that almost the only pressing want which a 
survey could at that period supply was the deficiency, or incompleteness, of records of measure- 
ment. ... Boundaries of villages and fiolds were ascertained and marked — the superficial extent 
of lands, especially those which claimed to be rent-free, was measured — and of all these parti- 
culars careful and intelligible records were preserved. ... 

An appeal to "Adam Sahib's survey" or "Grant Sahib's settlements" is, to this day 
[ 1876 ], an end of all strife on any point to which they relate 7 . 

Grant Duff handed the Satara territories over to the Raja in 1822, but Adams 
stayed on as surveyor till his death in 1829. 

Efforts to start similar surveys were made by William Chaplin, Collector of 
Dharwar in 1819, and his successor, St. John Thackeray, 8 who 

instituted a detailed field survey on the model of that introduced into the Ceded Districts 
by Sir Thomas Mimro [ II, 180-2 ]. This survey was commenced in a single district under 
the inspection of Mr. Thackeray himself, ... but his multifarious duties did not allow the 
supervision.. .which experience has now proved essential to the successful execution of a survey 
by means of native agency*. 

■Report by Melvill. Jan. 1827 ; Bo RC. 1827. Mb. vol. 370/1831 ; report by Principal Collector, 
AhmadibSd. 11-8-31 ; Maps, 10 Cat. ( 430 ) ; amongst 1833 records. Alphabetical List of Villages, Gujarat 
DDn. 278. 'Bo Sri. CIV. «DDn. 114 ( 114), 8-12-18. 'MRIO. 122 (2). 124 ( 29). 'Jame. 
Cunningham Grant-Duff ( 1780-1868 ) Bo. Inf. DNB. DIB. ret. as Capt. 1827. 'Grant- Duff ( 223-7 ) ; 
cf. Calcutta Rev., 1838. 'Son of Wm. Makepeace Thackeray ( 1749-1813 ). BCS., whose sister m. Jamea' 
Rennell [ I, 373 ] ; uncle of the novelist ; murdered by insurgents at Kittur, Ifi m. irw. of Dharwjtr 22-10-24 
" Report by Wingate, 20-KM4 ; Bo RS. XII. 7-9-53 ( 9 ). 
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Chaplin pushed on his schemes for regular surveys after becoming Commissioner 
in the Deocan. He describes the usual trouble over units of measure [ 163-4, 170 ] ; 

Of land measures in use there in the greatest diversity. Former measurements. ..seem 
usually to have been mode with a rod. ..of five cubits and five clenched fists ( equal to about 
9 British feet ), one square rod making a pole ; 20 poles one pound ; 20 paunds one beega, and 
120 beegas one chawur. At present, however, there is the widest difference in the size of the 
beegah, the term no longer conveying any adequate notion of the extent of land contained in 
it. According to the above measurement it may be computed at about J's of an acre. ... 

A survey must always be the groundwork of a proper ryotwar settlement. Without it, 
the ryots are in a manner abandoned to the discretion of the villAge and district officers, a 
discretion which we know is always abused 1 . 

Except for Satara the assessment based on these early surveys followed too 
closely the high rates exacted by the Marathas, and gave little encouragement to 
the extension of cultivation. In 1826, as a result of Chaplin's efforts, Robert 
Pringle 2 was appointed Superintendent of Survey and Assessment in the Deccan, and 
after his first reports was deputed in February 1827 to " the survey and assessment 
of the collectorates of Poona and Ahmednuggur. including the districts comprised 
in the late collectorship of Sholapoor " 3 . 

Pringle followed a Memorandum of Rules proposed for a Revenue Survey and 
Assessment of the Deccan, 1826, based largely on Munro's rules for the Ceded 
Districts 4 [ II, 182 ], from which the following extracts are taken ; 

The most correct method of land surveying is with the cross ( sunkoo ), the use of whicli 
is soon learnt by native surveyors. ... 

The Surveyor is to be furnished with a standard yard measure of wood, by which he will, 
every fourth day, compare the measuring chain, which, if found to be extended by use or by 
the links being broken, must be rectified as occasion may require. ... 

The following are the points of inquiry to which the surveyor's attention is to be directed. 
To ascertain what lands, said to be enams, are recent unauthorised alienations, or what may be 
properly escheats to Government from failure of heirs, and what Government lands may 
be concealed and kept back from the accounts. All such concealed resources, being fully 
developed and included in the jummabundy [1, 135 ], will entitle the surveyor to one half of 
the first year's revenue that may accure from them, with a reservation. ..of one-fourth of that 
moiety. ..to the informers. ... 

As the pay of the surveyor is to depend in some degree upon the quantity of work done, ... 
some of them, in the hope of gain, may perform the duty in a slovenly manner, by neglecting 
to take the measurement of the angles requisite to enable them to find the contents of fields. 
The examiners. ..will. ..correct these inaccuracies, and, on detection, the surveyor to whom the 
blame may attach will be liable to.. .punishment. ... 

The surveyor appointed to measure particular villages must not be allowed, at his own 
discretion, to undertake the measurement of other villages in which he may think that the 
duty may be executed with less labour and more profit to himself. ... Any deviation from 
this rule will be punished by fine. ... 

Surveyors are. ..forbidden to beat or confine the inhabitants on any account whatever. 

Pringle had no European professional assistance, and, as his results did not 
stand up to rigorous investigation, a regular survey by Indian measurers under close 
European supervision was organized by George Wingate' in 1837. 



South Konkan 

The statistical survey of the Southern Konkan made by Jervis [ 126-7 ]« though 
of considerable value for revenue purposes, did not include the measurement of 
land other than for general topographical mapping. In a published account of 
the systems of revenue collection and land tenure, Jervis describes "the indigenous 
unite of measure" ; 

■Report on Fitcat <tr Judicial tyttem...in (Ac Dekhan, by Chaplin, 1824 ( 34, 180 ). 'Robert Keith 
PringX 1802-97); Bo CS. 1820-fiO. "Bo RC. vol. 28/1827 ; 3-2-27. 'Bo US. (H33). s Sir George 
Wing»te ( 1812-76 ) ; Bo Engra. ; KC8I. 
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The extent of land was estimated first by the oxen, or ploughs necessary to plough it : 
then by the quantity of seed requisite to sow it, then by the estimate of its contents ; lastly 
by actual rude measurement with a rope, or eventually by the more correct rod surveys 1 . 

In February 1826 William Dowell was deputed to make a revenue survey under 
the collector of Ratnagiri* ; 

The object of this survey was to measure, classify, and assess, the lands of the taluka, 
using the ancient measures of land, classes of soil, and beghaonee rates of grain ; to define 
boundaries of fields and villages, and record the names of the proprietors, tenants, etc., and 
to settle boundary disputes when practicable. Ancient customs were to be respected, and no 
interference made with the rights of the people or the tenures under whioh their lands were 
held. A census of the population was likewise taken. 

The survey was completed in the month of May 1829, since which period Captain Dowell 
has been engaged in arranging the materials collected by him, and in preparing various 
papers. ... Latterly he has devoted his attention to the preparation of tables adjusting the 
amount.. .due to Government.. .by each individual. ... 

Though the information collected. ..will.. .bo very useful. ..as evidence of the resources of 
the taluka, ... it would be unsafe and impolitio to introduce the rates fixed by it in lieu of trie- 
present system by which part of the collection are received in kind, and part in money. ... 
No sufficient reason exists at present for disturbing a system of high antiquity, and one which 
the former Government supported, and to which we have adhered. 

The principle of this survey has been to consolidate all the different taxes paid by the- 
people into one general assessment to be imposed direct on the land. This would apparently 
simplify the system ; it would, however, raise rents in some coses, and reduce them in others,, 
and such attempts at equalization are always unpopular. ... 

Captain Dowell, ... when not oocupied by his own particular duties, ... has cheerfully 
assisted the Collector in various way.s connected with the management of the district, with 
all the details of which he is intimately conversant. He was lately deputed into the talookas 
to inspect the crops, and the full information which he has collected. ..has been of great value... 
in ascertaining the merits of the claims to remissions. ... 

As. ..great care should be taken of the valuable documents deposited in the outcherry 
relative to the survey, I have placed on the new establishment proposed for this district... 
two of the carcoons [ 393 ] that have served under Captain Dowell, who recommends them 
on account of their intelligence and experience 3 . 



Appreciations 

In 1836 a later Collector of Ratnagiri found Dowell's survey "of no public uti- 
lity ; no reference has ever been made to the papers", neither was the work of the 
revenue surveyors in Gujarat appreciated by district officers in general [ 171 ]. The 
following comments were made by the Principal Collector of Ahmadabad ; 

The chief benefit derived from the survey records consists in the information. ..of the 
extent and capability of the soil, the population, wells, and state of cultivation in each village 
at the time of the survey. ... 

I am not aware of any great assistance being afforded by the survey in making the assess- 
ments, there being only two modes of assessments in this zillah, the begoteo, and bhagdarey ; 
the rates of these two are permanently fixed, and do not fluctuate yearly. 

With regard to. ..the right to exemption from revenue on lands held by individuals, no 
information is to be gained from the survey. There is. ..a register.. .of such lands, but no 
investigation or sorutiny was made by the survey officers... to determine whether the claims to 
exemption were well founded. ... No information. ..oollected by the survey on points interfer- 
ing with individual rights could be admitted as evidence in any Court of Justice*. 

The Judicial department held similar views ; . 

Both the Judge and Collector of Ahmedabad report that the survey has not furnished 
any facility in.. .judicial business, nor do they consider it adapted for such a purpose. A 
former Judge. ..thinks differently, for, while. ..it was of no use at.,.Surat, he remarked that in 
his time at Ahmedabad he derived great assistance from its records in land and boundary suits. 

The Judge and Collector at Surat concur in representing the survey as having been nearly 



l Bo Geo Soc., Hay 1840 ( 68-9 ). *Bo QO. 13-2-20. 'from Rev. Comar. 4-1-33 ; Bo RC. 
817/1833 ( 1-6 ). «BoRC, camp 370/1831 (16-8), 1-10-31. 



174 



Revenue Surveys, Madras & Bombay 



useletB for judicial purposes ; the latter think it may, however, have prevented litigation bv 
bringing subjects of dispute to a fair issue. ... 

The aub-oollector at Baroache appears to have made a great deal of use of the survey 
records in disputes concerning alienated lands, to no purpose, since he describes his references 
to them as only determining the settlements made by the survey, not as furnishing grounds 
for determining their correctness. 

The Judge and Collector at Poona report that the survey has hitherto furnished no judicial 
information. ... The grounds on which its settlements are made cannot be depended on as 
authentic, and the native revenue officers seem to be actuated by a similar opinion. ... 

The remaining zillas of Ahmednaggur, Konkuns and Dharwar, have not been surveyed 
to a sufficient extent to furnish materials for conclusions ; ... the authorities at these places, 
however, all concur in representing the survey as totally useless fur judicial purposes, ... 

The Judges of the udur Dewanee Udalat think that such an undertaking must always be 
unavailing to a court of law from the radical defect arising from the want of an antagonist 
interested in the same manner ns a party would be who prosecuted or defended a claim in 
court. The Burvey officers could never depend on having heard both sides of a question, 
because their enquiries are not made on the particular occasions when the parties concerned 
have any reason for desiring investigation ; nor indeed could those officers ascertain whether 
the parties concerned had been really consulted at all 1 . 

It is obvious that the great mistake of all these early revenue surveys was asking 
anything more from the surveyors than their professional work of making accurate 
measurements of the land. Classification of soils, and determination of boundaries 
are matters for civil administrative officers. 



<Sudur Dewanee Udalat, 30-11-31: Bu RO.. ramp, 370/1831 ( il-fi ). 
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ASTRONOMICAL CONTROL 

Himalaya Districts, 1S1G-22 — Bengal Surveys, 1816-23 — Burma War ; North- 
Eaat Frontier A Arakan, 1825-7 — Burma, 1825-8; — Bengal, 1823-30 ; Proposed 
Astronomical Survey — Surveyor General's Observatory — Field Surveys ; — Madras 
■ — Colaba Observatory. 

BENGAL surveyors were still dependent on ast ronomical observations for geogra- 
phical position, though left as a rule to provide their own instruments. Many of 
them acquired a high degree of skill, more particularly Hodgson, Webb, 
Gerard, and Grant, and with the improvement of instruments and astronomical 
tables 1 Reuben Burrow's values of 1887-9 were gradually superseded [ I, 163-4 ]. 

The work of Hodgson and Herbert in the mountains forms a story of its own, 
because the high hopes that were set on its accuracy were frustrated by abnormal 
deflections of the plumbline that were entirely unsuspected [ 34, 45 ]. Hodgson had 
made frequent astronomical fixings in the upper doab and on the Nepal frontier 
between 1813 and 1815, and when he started his survey of Garhwal and Sirmiir in 
1816 he sought to base his triangulation on the difference of observed latitudes, 
rather than on chain measurement across rough and broken ground [ 30 ]. 

It appeared to him that the great superiority of modern instruments, allowing of con- 
siderable accuracy in the determination of latitude, afforded means almost as unexceptionable, 
for geographical purposes, as the measurement of a base-line. He thought that, by choosing 
two stations sufficiently distent, and determining carefully. ..the latitudes, ... their distance 
might be found sufficiently near the truth from the known value of the degree of latitude. 
... From this line considered as a base, he intended determining others by means of a trian- 
gulation, which was finally to take in the limits of the snowy chain 3 . 

The first station was at Belleville, Sahaxanpur [ 38 n.7 ], 
the house of Mr. Grindall 3 , the j uilge and magistrate, ... — a large and conspiouous white building 
in an open situation. The second, or northern, station is a very remarkable and lofty mountain 
called theChur [II, pi. 10 ; III, 30 ; pi. 5 ], ... upwardsof 11,000 feet above., .Sehoranpur. ... The 
station mark on the Chnr is a pyramid. ..of pine trees, rock, and turf, 35 feet high, ... visible 
from Belville with the instruments I intended using. ... 

The distance of these stations is upwards of 61 miles, ... sufficiently long to serve as a base 
for the most distant snowy peaks visible, ... and I hoped that, by taking a great number of 
zenith distances at each place, 1 should bo able, with a reflecting circle, to determine the 
difference of latitude within 2 or 3 seconds, which, relatively to the great length of the arc 
( upwards of 53 minutes ), could only occasion a small uncertainty in the distance 4 . 

He made repeated observations for latitude on Singora and Chaur peaks between 
February and April 1816, and after an exploratory tour through Sabathu, Simla, 
and the Sutlej valley, returned to repeat his observations on the Chaur in stormy 
weather in October [31-2]. Making a tour through the plains during the cold 
weather and meeting with Webb [32,46], he returned in the spring to visit the 
sources of the Jumna and Ganges. He supplemented his triangles by frequent rays 
to snow peaks and astronomical fixings, observing Jupiter's satellites, 
not with a view to correct the survey by the differences of longitude they give, as I can know 
the difference more correctly by other means, but to try how the differences. ..are to be 

'but the Greenwich Tables for 1821 had nearly 300 errors. As J. XIX ( 102, 885). * Herbert's 
Journal, DDn. 168 ; M 366. 'Rivera Franois Grindall ( 1786-1831 ) ; BCS. 1802 ; m„ Saharanpur, 16-8-18, 
Jane Munn : magte. Sahbanrmr from Jan. 1816 ; Belville shown on map, MRIO. 10 ( 18 ) [ vol. II. dL 10 1. 
•Hodgson ; At B. XIV, 1822 ( 187 ). 
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depended on when, for want of more oertain data, I may be obliged to oall in their assistance. 

He was not happy about his latitudes, for 
several of the meridian altitudes of the sun & stars gave results differing from the mean far 
more than I could wish, & much more than they do in the plains, but the inconveniences of 
observing on these stormy peaks is great, & induces discrepancies, & it is not impossible that 
refraction is variable 1 . 

He was joined by Herbert in May 1817 [ 33 ] and after spending the rains at 
Saharanpur, they resumed observations in October, Hodgson at Saharanpur, and 
Herbert at the Chaur. The longitudes agreed well, and were confirmed by 
corresponding observations of Jupiter's satellites from the Madras Observatory [ 177, 187]. I 
am glad to find that they are satisfactory. I have. ..eclipses taken at Seharonpour, which. ..will 
further assist in fixing that important station and first meridian, from which I will calculate 
the differences of longitude of all the snow peaks observed from it and Choor station*. 

Herbert's latitudes were disappointing ; " for nice purposes ", writes Hodgson, 
" a sextant is of little or no use ". 

His instrument was a sextant, <fe though he is an expert observer. ..the mean of his latitudes 
is 6" different from the results by the circle. ... [ He ] has now the same circle which I liad, & I 
have another ; one or both of us will shortly visit the Choor & dotermine his latitude definitely. 
The three angles of the great triangle, Saharanpour — Chour — lihairaut will be observed'. 

Herbert took the latitude at the third great station, Barat 4 , during April, and 
after further attempts Hodgson had to confess that 

the hopes. ..of obtaining some very accurate and close results for latitude with the large circle 
were quite disappointed, and to what cause the very strange discrepancies. ..be owing. ..I am at 
a loss to determine. The adjustments were so perfect that it was impossible anything could be 
better. The only possible cause to which they can be attributed is the fault of the observer, 
yet I took every pains. On finding I could do nothing with this instrument, I again resorted 
to the reflecting circle. ... The observations taken. ..[ were ] tolerably good, and more consistent 
with each other than any equal number of observations I have yet made. 

Mean result is 16 pairs of stars on opposite faces & opposite sides of the zenith ; the extreme 
differences 15"7, and the greatest difference from the mean 8" - 4. ... Latitude of the Chour 
30° 50' IT' 84, the result of 38 sets of observations on both sides of the zenith 5 . 

In his final review Hodgson admits failure, 
though I had much larger and more perfect instruments than have hitherto been used in the 
mountains, or in any survey on this side of India ; and both of us had much practice as observers. 
When I had less experience, I was more confident as to the accuracy which. ..might be 
obtained from celestial observations, but now, far from being satisfied with surprisingly olose 
results, I. ..consider them the effects of chance. 

It has been said. ..that when experienced observers, after taking all the. ..precautions in their 
power, find themselves embarrassed by discrepancies for which they cannot account, they 
are on the point of making some important discovery ; at any rate, though they may not be bo 
fortunate, they may, by making a fair disclosure, enable others. ..to do so [t-p&ge]- 

The mean of Lieut. Herberts observations and mine varied at the Chor only 4', which 
is less than could be expected. ... To prove whether the difference of latitude of our large 
arc, Belville and the Chur, was certainly determined, I established a third. ..station on the 
fort of Bairat, the three places making a well-proportioned triangle. ... There, a great number 
of observations were made by Lieut. Herbert and myself at different times, ... with the same 
reflecting circle, but the mean of our observations differed 7 seconds. 

At all the three stations, the angles and azimuths were carefully observed, yet we had 
the mortification to find that the latitude of Bairat, as deduced by strict calculation on the 
latitude and azimuth arc, did not agree with the mean latitude actually observed. ..as it 
ought to have done, but differed from it ten seconds. Had it differed only three or four 
seconds, we should have been content. ... 

Much chagrined at the disagreement, we were at a loss what steps to take ; whether to 
consider the latitude of Belville as satisfactorily settled, and that of the other two stations 
as erroneous, or to divide the error equally between the three. Still suspecting that some 
oversight had taken place, though none seemed palpable, we determined to try a second 
proof station ; ... the mountain of Surkunda' was fixed on. ... There, latitudes, angles, and 

• Journal ;MRIO.M 360; 11-3-17; 27-3-17. ■toSG., DDn. 167 ( 17 ), Feb. 1818. > Journal, MRIO- 
If 380, Jan. 1818. < 7,408 ft., } m. N. of Barat Khai pau, 63 F/U. • Journal ; MRIO. M 382 ; June 1818; 
True value, aitr. 30" 50' 13'-B; trig. 30° 60'40'-9. '9,076 ft. ; 18 m. K. of Muasoorie [ 37]. 
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azimuths were observed, and agnin tho observed and computed latitudes differed to the 
amount of some seconds, ... tho computed nrc proving greater than the observed. Observations 
on the Wartu mountain gave differences in a contrary sense. 

Thus perplexed, we despaired of arriving at the accuracy we aimed at. ... and resolved, 
cost wlint time it might, to try end clear the difficulty by measuring a base 1 . 

Mackenzie hud the observations sent down to Madras for check ; 

A completion of their surveys of that interesting tract is an object of some interest, for.. .the 
eyes of si iontilio men are turned to the Thibet mountains by late publications [ 46 ]. ... 
Captain Hodgson's. ..sickness has in fact permitted little to be done these 14 months, at least 
in det«ils of n Eeodesical nature. Several positions have been observed, ... and. ..the observations 
for one place repeated beyond nil common necessity ; no doubt they will bo accurate. 

Those of.. .the former j cur were. ..sent to the observatory at Madras for. ..being checked by 
corresponding observations, and [were] returned with satisfactory notices by Mr. Goldingham. 
This method, which had been practised by the late Colonel Colebrooke, Dr. Hunter, etc. [II, 
190-1 ], I would still recommend". 

Hodgson's health became so bad that he withdrew from the survey, and left 
Herbert to carry on alone [35 ]. His observations at Surkanda confirmed Herbert 
in his decision that a distance derived from astronomical observations of latitude 
could provide no satisfaoto'-y foundation for the survey. Working "with different 
instruments and at two different periods", he and Hodgson could not get away 
from a discrepancy of ten seoonds in eaoh of their great triangles. The only thing 
to do now was to measure a base on the ground [ 37 ] 3 . 

It is strange that Hodgson, with all his studious reading, had no suspicion, even 
so late as 1820, of the possible effect, of local attraction, a subject that was familiar 
to both Lambton [ II, 194, 261 ] and Everest [ 44 ] and it was indeed unfortunate 
that he should have tried this experiment in a region where the most extraordinary 
anomalies prevail. 

The irregular and abnormal deflections in this region brought to light by the 
Great Trigonometrical Survey were discussed at length by Sir Sidney Burrard in 
1901 and investigated in the closest detail 1 . The main facts that defeated Hodgson 
are that whilst there is a northerly deflection of the plumbline of 15" at Saharanpur, 
this is no less than 36" at the Chaur and 39" at Bharat. Such discordances give 
errors up to a third of a mile in computed horizontal distance, and rendered all 
Hodgson's care and labour of no avail whatever [ 35-7 ]. 

Herbert measured his base-line in the Dun early in 1819, and adjusted the whole 
triangulation to it. Geographical position was determined from the observed 
latitude and longitude of Saharanpur and the azimuth of the Chaur; 

The basis of all these results is the latitude of Belleville, taken at 29° 67' 10", ... by a 
mean of upwards of 100 observations 5 . ... The observations of longitude... consist of 25 emersions 
of Jupiter's first satellite. ... The results are all referred to the meridian of the Choor, the 
mean longitude of which oomes out 77° 28' 39"* [ pi. 5 ]. 

Webb also based his survey of Kumaun on astronomical latitudes, though he 
realized that these were not entirely satisfactory, and the acouracy of his survey was 
condemned by Everest on this account [ 44-5 ]. For longitude he adopted 
that of Peleebheet by Mr. R. Burrow, though I am fully aware that the acouracy of that 
position is very doubtful [I, 160-3 ]• I ought to have preserved the whole of his positions, 
but, before I was aware of the consequence, I had inserted Kasheepoor from my own computa- 
tion, which does not give the same difference of longitude between that place and Peleebheet 
aa Mr. Burrow's observation. ... Any part, or the whole, of this sketch may be transferred to 
your map by simply correcting the longitude of Peleebheet and every other meridian 7 . 

Distrusting the acouraoy of chain and perambulator measurements in the hills, 
Hodgson devised a method of surveying the major rivers by means of chronometers 
and observations for time ; 

*A> R. Xrv, 1822 ( 188 ). «DDn. 154 ( 21 ), 12-9-18. "Journil; ODn. 137. M 321, 30-10-18 
* Pmf Paptr 5. "true valun : A«tr. 29° 57' 09* • 5 ; Trig. 29° (17' 24* -6. •Trn« ralue 77° «8' Sfl" 
SO. 4-3-19, DDn. ISO ( 9f> ). 
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In b mountainous oountry we must. ..depend on chronometers for the difference of longitude 
by. ..transferring time when the courses happen to be ( as for the upper parts of the great 
rivers within the Himalaya ) not for from east and west. In the deep beds of those riven 
all ordinary means. ..fail when the latitudes are nearly the same, and the windings. ..among 
preaipices and defiles is so great. ... In certain situations we can avail ourselves of the assistance 
of the great snowy peaks to fix our position, and, when we cannot, we must trust altogether 
to latitudes and transference of time by the means of sevoral chronometers 1 . 

He published in Asiatic Researches a long list of the latitudes and longitudes 
he had fixed, not only during his survey in the hills, but alao on various surveys in 
the dodb and elsewhere, and on his river journeys to and from Calcutta 2 f II. 193-4]. 

Bengal Surveys, 1816-23 

The great disadvantage of control by astronomical fixings was that eaoh surveyor 
worked independently of his neighbour. Gerard, for instance, was surveying 
Saharanpur and the Dun for the Revenue Commissioners [ 22-3, 157 ], and taking 
observations all through 1817 without any co-operation with Hodgson [ 43 ]. By the 
means of 7 observations, all within 20", he makes the latitude of Meerut 28° 59' 12*, 
and from 30 observations of the sun he makes the latitude of Dehra 30° 19' 2"». 
He writes regarding his map of the Dun [pi. 3] ; 

Boudrajh, Byrath, Chandee and Nalapanee, being peaks one or more of which were almost 
always visible, I was very particular in ascertaining their positions. The latitude of Bhyrath 
was determined by 267, Bhudrajh by 229, Chandee by 59, and Nalapanee by 57 circum-meri- 
dian altitudes of the 6un and stars, and, as the observations were north and south of the zenith, 
I think the above places can scarcely be 5 seconds wmng. 

The latitudes of the places of encampment ( with the exception of 9 which could not be 
observed by reason of clouds ) wore fixed from 5 to 10. and sometimes by 30 or 40, observations 
of the sun and stars. ... 

I have every reason to believe that the differences of longitudes are as correct as the lati- 
tudes. Keara Sorone, and Sonkoth are the only places where the difference of longitude was 
ascertained by chronometer. The rest were worked by trigonometry from the bearings of 
Bhyrath, Bhudrajh, Chandee and Nalapanee. ... 

By observations of Jupiter's 1st and 2nd satellites the longitude of Bhudrajh comes out 
"78° 0' 30" 4 . I have however not drawn the meridian lines, as I have got two oocultations of 
stars by the moon and two solar eclipses which, when compared with the Greenwich observa- 
tions will give the longitude more correct than Jupiter's satellites 5 . 

Peter Grant took his astronomy very seriously and read all the hooks he could 
find on the subject. The field books of his surveys of the lower dodb and Gorakhpur 
*re full of long technical discussions [ 20-2 J ; 

The latitudes... were in most places deduced. ..from meridian altitudes. The instrument 
...was a sextant made by Troughton of 15 inches radius, and of admirable construction. ... 
In the hot weather, ... when the thermometer ranges 95° in the shade, it is astonishing 
•how rapidly the error increases and diminishes. I have observed the error of a sextant vary 
from 1' to 6' and 7' in the course of 10 minutes, when exposed to the sun. ... Observations of 
stars are in every way preferable. ... 

The longitudes ore inferred from the meridian of Azimgnrh, which is considered to be 
83° 10''. My large telescope did not reach me till the middle of September, long after the 
opposition of Jupiter, consequently I had few opportunities of observing the eclipses of Jupiter's 
satellites. ... There are also 18 lunar observation, of which 5 only have been calculated. The 
altitude of the sun and moon were observed alternately. ... 

The latitude of Azimgurh was deduced from a mean of 55 observations, 12 of which were 
of stars only, and made with Gilbert's sextant. These gave a mean of 26° 3' 15". The remain- 
ing observations were made with Troughton's sextant, and consisted of meridian altitudes 
*>f the sun, altitudes of the pole star and of Fomalhaut, and equal altitudes of the sun. A 
mean of these gave 26° 3' 24'. This is the latitude of the collector's Kutcherry. ... In Arrow- 
smith's map, ... and I believe in Bunnell's maps, it is laid down 26° 6". 

■DDn. 152 ( 38 ), 1-3-18. M. R. XIV, 1822 ( 153-79 ). > Doth values faU within present limits 
bf the stationa. • true value. 77' 57' 20' 07. • DDn. 212 ( 15 ), 25-1 1-18. "truo value 83° 12'. 'ib. 
26° 6'. 
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The longitude of Goruokpoor, aocording to Mr. Arrowsmith's map of 1820, is about 83* 
7'. ... Captain Webb's mirvey [ II. 34 ].. .makes it 82° 18', ...a difference of 80 minutes. ... 
Major Rennell made it 83° 45'. In Mr. Arrowsmith's map of 1804 it in 83° 22'. It may.. .be 
assumed to be 83° 16'*. ... This perhaps is not far from the truth, and it is hoped that a perma- 
nent resilience in this district, will afford the means of determining the point. ... 

The latitude of the Residency at Lucknow deduced from the survey, which corresponds 
exactly with that from observation, is 28° 61' 27', and the longitude 80° 85', but I have good 
reasons for doubting its acouraoy. ... 

There were several occupations of fixed stare observed, some of them not mentioned in 
the Nautical Almanac. I have not.. .just now the names of some of the stars, not having 
brought along with me my celestial globe, which I regret much, for I think it is among the 
moat useful instruments that u surveyor can possess. ... 

On the Hunks of the Toonse River. The course of this river has not been accurately laid 
down. ... Mr. Iturrow, who remarks that his observations of latitude cannot err 6", states 
the conflux of the Toonse with the) (ranges to be in latitude 25° 18' 16" and longitude 82". 
Arrowsmith makes its lat. 2o J 42', long. 84° 10'. tt is difficult to account for so great a 
difference. Mr. Burrow was a good mathematician, and an excellent observer. His latitudes 
ought to be depended upon, hut the same cannot be said of his longitudes [ H ]. 
Grant was unduly exercised, and was gently corrected by Mackenzie : 

If you extend your inspection to Arrowsmith's map, you will lind Mr. Burrow's &, Col. 
Colehrooke's position of the Toonse correctly laid down as a river running from Bundelcund 
into the Uangos somewhat below Allahabad. Your Tonse is quite a different river 1 . 

As the survey progressed, Grant was able to improve on his results 
by using the French tables contained in the works of Puissant^Biot, etc. [183 ] 3 , and also by 
using an 18-inoh astronomical circle A second edition of the map will therefore partake of 
these improvements. ... My approaching journey to Furruckabad via Cawnpoor, etc., will 
enable me to devote the astronomical circle to the useful purposes of geography. 

In his survey of the Sundarbans, Hugh Morrieson derived hia longitudes by 
chronometer and observations for time. He was troubled by humidity and 
never succeeded in getting on observation of Jupiter's satellites, although repeatedly attempted. 
The dew falls so very quick that the object glass of the telescope is constantly covered with 
the wet, and in wiping off this the motion communicated to the instrument has. ..rendered the 
observations very doubtful. The chronometers. ..have given the longitude [ of Jessore ] 66J 
and 57 miles east of Calcutta, and this agrees pretty well with the survey*. 

On his journey up the Ganges in November 1815 Hodgson suggested that 
chronometrioal measures may also be compared. ..by differences of longitude taken by the 
firing of gunpowder. The (lash of half a pound of gunpowder fired at the hill house at Pir 
Pahar near Monghir would be seen at Janghira rock, from which a flash would be seen at Patter 
Qhatta. below Bhagalpur, and thence at Pir Painti ; or Sicri Galli, or probably Rajmafi. 
He never appears to have tried this himself though he urged other surveyors to do so 
[ go, 182-3 ]■ On this journey he took a continuous series of barometrical obser- 
vations for height [ 204 ], as well ns latitude and occasional longitude observations, and 
compared his positions with Rennell's Bengal Atlas, Arrowsmith's map, and Burrow's 
observations. He records at Allahabad ; 

Noon. At the bathing plaoe, confluence of the Ganges and Jumna. The barometrical 
observation uncertain by reason of the motion of the pinnace, forcibly dragged through strong 
water. I had not an opportunity of taking latitude on acoount of the orowd of bathers, but 
R. Burrow's for the 9.E. angle of the fort is 25° 25' 56" ; the Atlas gives 25° 27', difference 1' 04*'. 

On his Chittagong survey Cheape found that his longitudes from Jupiter's 
satellites "agree so ill with each other" that he preferred to accept Rennell's value 
for Islamabad [ I, 152 ] and trust his own ground measurements ; 

The correctness of the longitude.. .in no way affects the correctness of the map.. .in itself, 
and by survey the longitudes of ull the places therein ore rauoh more accurately laid down 
with relation to Islamabad than they oould have been by any astronomical observations 7 . 

'true vulus Sir 22'. ■ joining linages from N. at Ballin 150 m. lower down, Dl)u. 154 ( 43 ) 20 11-18. 
'"MM. Biotet Aragot, membresdo I'AoiuMmio das Sciences, Aitronomfis adjoints dii Bureau dea Longitudes"* 
measured arr <•( meridian in Europe, 1805-B ; RA.1. ( mn ) XIV ( 102-7 ) j to SO. 12-3-21 : DDn. 147 ( 180 )'. 
*I>Dn. 147( 152 I, :il-H-lH. "diioot diatauoe Monglivr to Stkriirali aboutHO miles; of. L»inbtiin a method 
mth blue light. Ill, a 5 o). As H. XIV, ( 189 ). "Journal. MRIO. M 473 ( 118 ). 'Cheape, 14 10-19 • 
Fdbk. M 257: report attoohed to URIO. Miae. 6-0-20. 
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Wheu he became Surveyor General Hodgson did as much as he could to stimulate 
precise and methodical observations. He issued elaborate technical instructions 
for surveys on the western frontiers 1 [ 89, 201 ], and took particular interest in the 
survey of Bhopal [ 87-8 ] for which Johnstone had submitted 

a list of places, the latitude., .determined by a mean of two and three observat ion* of the altitude 
of the star FormaVtaut. I regret much my telescope and chronometer huvo not yot arrived, 
as I should have had in this excursion an opportunity of fixing the longitude. ..along the eastern 
banks of the Chumbol [ pis. 1 , 9 ]. ... I lind that a determination of tho latitude at intervals of 
25 and 30 miles is most suitable, ... and have confined my observations during the past month 
to places of note only*. 

Hodgson thought this insufficient ; 

The dawk lias brought your list of latitudes consisting of 48 observations. ..of 29 planes 
in 5 months. On every marching day there ought to have been at least two stars, north and 
south, taken on both arcs of the circle, which has not been done. ... No corrections are mads 
to the refraction for the state of the barometer and thermometer, nor is the sun once obser- 
ved, though it might have been taken almost daily. ... 

Your observations for latitude... run rather wide ; u sextant by such a nameless maker 
as Bate is not a good machine to use. I never use sextants except to take equal altitudes 
for the time of noon. Reflecting circles of Troughton's construction are the best. ... As to the 
index error, you had better not meddle with that ; let it remain, but always record it. ... 

It is of little use observing stars of nearly the mine altitude on the same side of the zenith, 
and it is not good to observe low stars, and very high ones cannot be observed with the instru- 
ment. ... The 24 stars which you will find in the Nautical Almanac are the beat ; pay due 
attention to the focus of your telescope, ... but if the telescope of your sextant is a bad one, 
I advise you to diminish the aperture of the object glass by putting on a cap of paper, or 
pasteboard, which will diminish the blur of a large star. ... 

Troughton's sextants are. ..sold here for about 250 or 300 rupees each, and, if you wish 
it, I will purchase one for you. Your sextant by Bate is divided to 10 seconds [ 217 ]; it is of 
no consequence to what instruments are divided, if their construction is not correct 5 . 

For Gerard's survey through Malwa [ 89-90 ], Hodgson recommended a frame- 
work of long traverse lines running north and south— and east and west— control- 
led by reliable astronomical fixings ; 

Agra, Gwalior, Nurwar, Seronge, and Bopaul are nearly on the same meridian, and the 
measurements. ..can be checked by observations of latitude, and it is the same with Augein, ... 
Kotar, and Tonk. ... On the east and west lines the differences of longitude between Bopaul and 
Augein, and between Jeypour and Agra, will be corrected by chronometers [pis. 1, 9, 24]. 

I will by no means be satisfied with the relative positions assigned to the last mentioned 
places, and several others in the eastern parts of Malwa in the latest map of that province 
[ 84 ], because they are for the most part laid down from route surveys hastily mode in the 
time of war, and under disadvantageous circumstances, and seldom corrected by exact astro- 
nomical observations. ... It is highly desirable that their positions with relation to Agra, 
and with each other, be determined as well as possible 4 . 

Gerard discusses his results in considerable detail, especially as regards their 
probable error, and made several corrections to Malcolm's map. 

It very frequently happens that the disagreement amongst surveyors with regard to 
latitudes is not occasioned by any inaccuracy in the observations, but. ..from a want of 
particularising the exact places at which the latitudes were taken. ... I have often heard 
disputes about latitudes, especially those of an extensive cantonment or large town. ... On the 
route, the extreme difference of latitude by any two observations taken at the same place 
exceeds 8" at two stations only, so 5' may be reckoned the probable error in latitude, when there 
is only one pair of observations". 

He closed by observation for latitude at the Taj Mahal, taking " star places from 
Nautical Almanac of 1823 and Pond's' catalogue of 1817, and refraction taken from 
the new table in the Nautical Almanac" 7 . 

In sending him out again at the end of 1826, Hodgson commissioned Gerard to 
determine the difference of longitude between Fatehgarh and Agra before working 
further west, but his health broke down before the task was completed [ 90 ]. 

1 DDn. 151 ( )9H j, 21-1 1 21. « DDn. 212 ( 131-3), 2-11 & 2-12-20. 'DDn. 198 ( 80 ), 12-6-23. 
Mb. (93) 18-9-22. ' Frlbk. MltlO. M 313 ; closes, A'ira, 22-12-21. "John Pon.l (17B7-183S), AB.. 
1811-35 :FRS. Moumili. MlllO. \I311. 313. <-ioh contain ovar 3H0 pa<?es of astr. obinn. 
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Astronomical observations were by no means neglected by all who contributed 
to Malcolm s map, as Hodgson implies, and Dangerfield [ pi. 9 ] reports that 
latitude observations from three or four observations of the sun, or.. .to a pair of N. and s. stars, 
... agreed amongst t hemselves to within ten seconds. ... — Instruments, either a reflecting circle 
by Troughton or an excellent brass sextant of ten inches diameter— North Polar Distances, 
with annual variation from the new list in Nautical Almanac — -necessary corrections applied 
for temperature and barometer when calculating refraction. ... 

The loss of my achromatic refractor prevented observations of... Jupiter's satellites. The 
longitudes. ..are, therefore, derived from differences. ..of time, combined with the land survey 
and observed latitudes, taking Oojein at 75" 58' East longitude 1 , according to Dr. Hunter's 
determination [ I, 56-7, 168 ]. Tho difference of time was acquired by means of two exoellent 
ohronometers...and by observations of equal altitudes. ... I thought also to secure greater 
accuracy by marching as rapidly as possible the direct E. and w. distances. ... 

I deemed it necessary to be thus minute. . .from many of my positions differing essentially 
from those of the latest and best printed maps. 

Tho greatest errors appear in the north part of Mnlwa, and that part of Mewar termed, 
from its capital, Oodeypoor, a tract till very lately little explored by Europeans. The city 
of Odeypoor itself is placed nearly half a degree too far north, and a liko distance too much 
to the eastward ; thus bringing it nearly Ji.w., instead of almost s.w. from Chittore, which 
last, excepting being a little too much south, is sufficiently well placed. ... 

The variation of the magnetic needle I have found, by an excellent transit instrument, 
to be at Mhow about 4° 30' W. In other parts.. .from that to 3° 30' wa*t. 
He appended a list of about seventy places, with their latitudes, longitudes, and 
heights above sea-level 2 . 



Burma War : North-East Frontier & Abakan, 182C-7 

The revenue surveyors called to military duty for the Burmese war [ 52-3, 65 ] 
had been serving under Hodgson, who expected them all to bo practised astronomers, 
a qualification of particular value, since the north-east frontier was practically 
unexplored except for Wood's survey up the Assam valley [ I, 80-2 ; III, 52 ]. 
In his general instructions [53n.i, 198-9 ] Schalch partioularty noted that 
the geographical situations of the towns rn irke J in the accompanying lithographies! map are so 
vaguely laid down that you must not look to them as fixed points. ... On the contrary, their 
geographical positions mast be oorroctly ascertained ; ... you should have recourse to astro- 
nomical observations for. ..latitude and longitude. ... Forms of calculations and necessary 
tables supplied. ... The instruments you will require are u sextant, false horizon, chronomoter, 
and a telescope. ... Mode of use explained in treatise supplied 3 . 

Hodgson kept in touch with them all ; 

I was at that time the Revenue Surveyor General. With these officers, though they were 
withdrawn from my superintendence, I continued to keep private correspondence, and I 
particularly requested them to make as many observations of the satellites as they could, 
that I might compare them with those I made at Futtehghur [ 189 ] ; and to the skill and zeal 
of Majors Bedford and Wilcox in Assam, to Major Pemberton in Manipur, of Major Fisher in 
Sylhet, Captain Wroughton in Arracan, and the late Captain Grant at Prome ( all officers of tho 
Bengal N.I. Regiments ), I am indebted for many data by which the geography of the eastern 
frontiers has been so much improved. 

When places like Suddia, Munnipour, and others at such great distances, ... can have their 
positions assigned to them, exactly in latitude, and within perhaps 2 or 3 miles.. .[ of longitude ] 
by a few correspondent observations of the satellites, they serve as starting points from 
which to originate more detailed and local surveys 4 . 

Wroughton describes the astronomical work done in Arakan where the campaign 
was by far the most arduous, and the whole force soon saturated with fever [68-70 ]. 

I have sent you all the.. .observations taken by Thomson, Croramelin, Captain Crawford 
and self. ... I am sorry to say that not one single observation for the longitude was ever 
made. ... The fact was. the movements of the array were at times so rapid as to preclude the 
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possibility of any good sights being made. ... Poor Major Schaloh, who alone posessed a 
transit instrument and capital telescope, undertook to establish the longitude of all places 
where an opportunity admitted, while Crommelin and self were employed. ..incessantly upon 
the more arduous duties of surveying and reconnoitring [ 68 -y ]. 

Thus the instruments, which would alone admit of any correct longitudinal observations, 
... were altogether under the charge and management of poor Schalch. ... His property, partly 
left behind, and partly under the charge of Commodore Hayes, was left in a state of the 
greatest confusion, so that whatever documents appertained to him at the time of his death 
remained with Commodore Hayes and Captain Crawford of the Research [ 17, 68, 70]. 

When we reached Arracan 1 ...our chronometers had been much disarranged from. ..having 
them much moved about, and occasionally allowed to run down. This. ..prevented any good 
observations for longitude being made ; ... and what was worse than all, not one of us could 
set up the transit instrument, the directions to do so happening to have been mislaid. ..among 
poor Major Sehalch's papers. The latitudes... are, however, very correctly ascertained and... 
may be fully depended upon 2 . 

Bedford, from the Assam valley [ 53-5 ]. reports trouble with faulty chrono- 
meters, want of a false horizon, and something wrong with Wilcox's sextant : 

Since arrival at Rungpoor I have mode very frequent observations. ... The uncertain 
rate of my chronometers has caused me much. ..annoyance. ... This uncertainty, combined with 
the frequent clouds and rain which attended me up the river, and the probability that various 
minor surveys would rest upon my own ns a base, appeared to render regular operations very 
desirable. I succeeded in effecting x regular survey from Bishenath as far as the Now Dihing 
Mookh and, although I. ..doubt tho observations for latitude made at the latter place, it was still 
satisfactory to find that the difference of latitude. ..at the two extremes of the survey did not 
greatly differ from those shewn by the map 3 . 

On Bedford's withdrawal at the close of military operations, Wilcox was left 
with a special mission to trace the source of the Brahmaputra [ 55-64 J. To 
Hodgson's suggestion that he should make a downstream journey from Sadiya to 
Goalpara to find the difference of longitude by chronometer, he replies : 

Had I a chronometer of settled rate, it would. ..be desirable to take advantage. ..of the in- 
creased velocity of the current, and. ..in one long stride, in two, or in shorter steps, to gain 
...an approximate difference of longitude. But the one I hove ( Mr. Scott's property ), 
though made by Margetts and of the larger size, has varied so much — ...from 60" or more 
losing — to a gaining rate — that I should not set about my task with any confidence. 

The unsettled weather. ..will diminish the few opportunities left us, by Jupiter's near 
approach to the sun, of observing eclipses ; and were I to drop down for this purpose, I might 
have to start on the long voyage from Goalpara at the opening of the favorable season for 
operations here ; for the navigation upwards is, in the intermediate time, either altogether 
obstructed, or dangerous and dreadfully tedious 4 . 

Hodgson suggested that, by taking two or three chronometers by boat 
down a rapid stream a degree a day or so, we might have the difference more exactly than by 
any methods, except triangulation on a great scale, or the Hashing of gunpowder or other bright 
lights exhibited or suddenly extinguished ; but. ..great care, very good apparatus, and ex- 
perienced observers are required at both ends [ III, 179, 183, 189 ]. ... 

Had I leisure and opportunity, I should like to run longitude down rivers with 3 chrono- 
meters ; 2 are always required, and a 3rd for umpire is good. Our affair is to got first merid- 
ian in Assam. ..and to make as good differences as we can therefrom. The satellites and 
transits are the means to be used for the first meridian, say Suddiya, but*. .many observations 
are requisite, and care, very great care, ... in making them 5 . 

Wilcox had trouble 

with the large Troughton's sextant on account of some imperfection in the instrument. I 
was induced. ..to give a full trial to an inferior reflecting circle by Gilbert.. .to obtain the 
latitude of my starting point, but the results were as unsatisfactory as. ..before. [ 13 values 
by the reflecting circle at Goalpara differed 2' 11' between highest and lowest ]. The sextant 
gives excellent differences of latitude, & must at all events have been used in preference to this 
inferior circle ; an unlucky accident, however, ... deprived me of the use of it'. 
Pemberton took longitude observations at Manipur ; 

»Myohaong[68]. ■ to SO., 20-4-27 ; DDn. 225 ( 1 1 1-8 ). 'to SO., DDn. 214, 11-10-25. «DDn. 
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Five observations of (he emersions of Jupiter's 1st satellite have been mude in the past 
month, the first and last of which are more wide of the mean than I could have wished, ... 
but I do not feel myself justified in rejecting them until a sufficient, number shall have been 
obtained. ... The mean. ..[at] the capital of Munipoor gives its longitude Ah 16m 25' 94s, East 
of Greenwich. ... Could you favour me with comparative observations made in Calcutta, it 
is probable the results would be still more satisfactory 1 . 

After the close of the war f 51-2 ] Fisher sent in a field hook from Sylhet, 
containing chiefly astronomical observations for the longitude of this station and that of 
Budderpoor, which last I settled by transference of time. I was disappointed in. ..the flashing 
operation with Pemberton, as he. ..could not perform his part of the business, but I took 
the true azimuth of these points, from which. ..he may possibly have an opportunity of making 
the signals, which. ..is the more desirable as our several determinations of Sylhet and Munnipoor, 
when referred to each other by the measurement, disagree by about SO seconds of time 1 . 
He was told to persist with Jupiter's satellites and to try lnnar transits. 

Hodgson describes two earthquakes felt at Calcutta during 1H28 ; 

19th Sept. I daresay you felt the earthquake on Thursday morning ; it was 15 minutes 
past 7 ; I never felt so smart a shock in the pining ; it was almost instantaneous to my 
feeling, and like the explosion of a mine underfoot, the direction east or south-east 3 . 

8th July. This morning about 2 minutes past 2. ..we were tossed a little by an earth- 
quake. It continued. ..between 2 and 3 minutes, with a very unpleasant swinging motion, to 
the annoyance of the crows in the trees, which made a great noise in consequence of being 
disturbed. I think the most hideous noise I ever heard was made by some hundreds of 
peacocks under similar circumstances in a fakeer's tope, near which I was encamped. 

If earthquakes could be felt all over the country, and the times marked at each place, 
we might get some idea whether the motion were proercosive like waves, or proceeded from a 
center like the explosion of a mine 1 . 



Burma, 18i. r »-s 

When Grant was ordered to Burma [ 71 ]. he realised that triangulation would 
be impossible, and he took all his high class astronomicnl instruments [ 213 ], and 
a formidable library of scientific books : 
^ j^'jYBJrTe's Astronomy, 3 vols, quarto. Puissant's Geodesic, [ 20,4-5 ] 2 vols. — Callet's Logari- 
thms 5 , 1 vol. - Callet's Topographic, 1 vol. — Hntton's Topography, 1 vol. — Pearson's New 
Astronomical Tables, 1 vol. — Taylor's Logarithms, 1 vol.— Biot's Geodetical Observations, 
1 vol. — De Lambre's Astronomic Physique, 3 vols. — Biot's Physical Astronomy, 3 vols. — 
Selections of Astronomical Tables, 1 vol. — besides other minor works". 

He was already an experienced observer and had recently learnt much 
from personal intercourse with the Astronomer Royal n t the Cape', ... more particularly by his 
new and admirable method of deducing the longitude from the transit of the moon and stars*. 
He had tested this new method and published his results in an article entitled 
" On a New Method of Determining the Longitude from the Observed Interval betuxen 
the Transit of the Moon's Enlightened Limb and that of the Sun, or of one or more 
stars " 9 . These lunar methods eventually proved disappointing [ 191 ]. 

His first task in Burma was to obtain a reliable value for the position of Rangoon, 
where he arrived on 15th July ISi'5. 

The observatory was erected on an eminence close to the pagoda called MacCreagh's 
Pagoda, 1 153 yards s.E. of the great Shwe Dagon. ... Toe height. ..above the sea was calculated 
to be 172 feet, and the top of the spire of the Shwu Dagon pagoda us 536. 

Respecting the latitude. ..there is more discrepancy than might be expected. That given 
by Mr. Wood [ I, 84 ] is... 18' 46' 30", but as he does not refer to any particular point we cannot 
compare his observations. ... Captain Ross, Marine Surveyor General [ 17 ], makes the latitude 
of the King's Wharf 15° 45' 18*. Major Jackson [ 71 ] with a small Troughton's sextant makes 
it 16° 45' 03*, but the differences between his observations vary considerably, some being as 
low as 44' 21", and some as high as 46' 20". 

1 or 94° 6' 30' ; tnio value of Imphal being 03° 57' ; DDn. 204 ( 323 ), 3-5-27. 1 DLR., 45. 14-12-97. 
'to Fisher i ib. 70. 'to Montgomerie : DDn. 231 ( 156 ). 1 Tablr* partoli\wt <fa logariAnu, Fr&nooU Callet 
pub. Parb, 1783. • Jean Baptiate Biot ( 1774-1882 ) [ 170, n.j]: DDn. 216 ( I ), 31-6-25. 'Rev Fearoa 
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Grant worked out his mean latitude as 16° 47' 27" 1, giving the Shwe Dagon 
as 16° 47' 55" -6, compared with Ross's 16° 47' 1 . For longitude 

the old charts give. ..about 96° 30'. ... In regard to Jupiter's satellites... observations cannot be 
considered as but an approximation. ... 

I erected the transit instrument, to adopt the method followed by the Cape Astronomer. ... 
The instrument is, in its very nature, incapable of what is usually termed an instrumental 
error. ...It is, perhaps, the most perfect instrument ever invented for the measurement of celes- 
tial angles, for whatever error takes plitce after the requisite adjustments are made originates 
either with the observer himself or with the subordinate instruments he uses. 

The results deduced from transits of the moon and stars are then affected chiefly by the 
errors introduced into the tables, ... but the data. ..have been of late so perfected by the 
English and French astronomers that the tables of the moon's longitude and latitude may 
be depended upon to 10" of space at the utmost. ... 

During. ..three months that I remained at Kangoon. I could only observe during 7 nights'. 
The result of the observations is filially given as !tU° 13' 27" for the Shwe Dagon pagoda'. 

Having completed his observations at Rangoon by the close of the rains, Grant 
started up the Irrawaddy [ 7 1-2 ] 

on the 12th October, intending to lay down the general course of the river from the magnetic 
bearings, and correcting the distances by astronomical observations. ... There are two methods 
of surveying the course of a river. One by triangulation. ... The second method is that of 
laying down the general course. ..from the com|>a8s, sketching in the features of the country 
from the eye, and determining one or two fixed points each day, from six to eight miles 
distance, by observing for the latitude and for the run in longitude by a good chronometer. 

The second method was. ..the only way in which, at this season of the year, any attempts 
could be made. ... The slow progress of the boats afforded the opportunity of correcting the 
northing daily by the sun's meridian altitude, and that of the moon and stars at night, while 
the westing was corrected by the run of the chronometer. ... I made as many observations 
for the latitude and longitude as practicable, and all of them with a capital reflecting circle. ... 
The longitudes. ..from the clironometer were deduced from simple altitudes of the sun, the limb 
of the circle facing alternately east and west. ... 

I reached Prome on the 28th, and on the following day liad equal latitudes of the sun for 
the time, and meridian altitudes for the latitude, with the 12-inoh reflecting circle 4 . 

He remained at Prome till February 1 826, observing transits of the moon and 
stars for longitude. He reported in December that 

during the last month I have been employed chiefly at the transit instrument. The greater 
number of observations have been made on the moon's first limb, the fogs during the night in 
general rendering the stars invisible. ... Mean of ninety observations, 6h 20m 42"7° 5 . The 
latitude from upwards of thirty observations is 18° 49' 35"'. 

The Surveyor General, Blacker, was glad to get Grant's results ; 
They will be of immediate use, but will be liable hereafter to definitive correction on a com- 
parison with the corresponding observations which have been made here [ 188 ]. 

None of the catalogues of last century can be depended on, and those of the present century, 
I apprehend, are not in your possession [ 184 ]. I have lately received Piazzi'a catalogue, and 
if you will send to me your list of observed stars, I shall be happy to return their ascensions 
and declinations as far as contained in that work. ... In the meanwhile I have the pleasure of 
sending to you a copy of Pond's catalogue of 400 stars, ... lithographed here. The copy has 
been three times examined, and I am well convinced contains no error of transcript 7 [ 260 ]. 

At the end of the war Grant moved to Moulmein f 74-7 ] ; 

On reaching Martaban, 27th April [ 1826 ], I obtained equal altitudes of the sun, giving 
longitude 97° 43', the same as that given in a plan of the river drawn by Mr. Adam [ 74 ], and 
lithographed at the Surveyor General's office 8 . 

For his survey of the rivers also he used astronomical methods, but 
the determination of the azimuths of distant objects was not easy. A perplexing hindrance 
arose from the thick smoke which pervades the atmosphere from the middle or end of December 
till the first fall of rain in April or May [ 21, 76 ]». After 10th of March, latitudes from observa- 
tions of the sun are unattainable with instruments of reflection [ 200 ]. Regan and Sirius, the only 

1 trne value, 16° 47' 48* : it is sad that Grant's work was not known to the surveyors responsible to 
the army in 1862-3. ' owing to monsoon rain. * true value, 96° 9' 8'. ' Journal DDn. 239. 'or OS* 
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stan capable of being conveniently observed, ceased at nearly the same time to be visible on 
the meridian. Polaris was too low, and the fogs at night were in general so dense as to render 
stars of the second magnitude invisible 1 . 

Bengal, 182.'l-3<» ; Pboposkd Astronomical Sckvey 

One of Blacker's first interests after becoming Surveyor General wan the possibi- 
lity of a regular astronomical survey to cover areas beyond the reach of the Great 
Trigonometrical Survey. It was to be conducted by a competent astronomer of 
high qualifications, on similar lines to that of Reuben Burrow [ I, 157-64 ]. 

Many ingenious operations have been conducted. ..for the correction by astronomical obser- 
vation of detailed surveys ; but, as it is next to impossible their results should coincide with 
those of the Great Trigonometrical Survey, they will necessarily be superceded by the progress 
of the latter. I... recommend that all astronomical observations. ..shall be discontinued wherever 
the great triangulation is likely to fall, and that all disposable talents.. .be employed in 
following up its operations, for the completion of detail on indisputable grounds. 

But for the flat country of Bengal, he recommended an astronomical survey 
with a departure from Fort William. I. ..propose that the surveys of the Sunderbunds and 
Burdwan be extended to the adjacent parts as soon as points of.. .departure shall be established. 
... This. ..depends. ..on the employment of a competent astronomer, who shall successively 
adjust his instruments. ..at Madras, at the Surveyor General's office at Calcutta, and even- 
tually at the stations of the Great Trigonometrical Survey. 

He suggested John Warren as suitable [ II, 449-53 J, on salary Rs. 800 a month*, 
with headquarters at Caloutta for the rains, "where he will always have more than 
sufficient indoor employment at the Surveyor General's Office" 3 . 

Curiously enough a proposal was put forward by the Directors about the same 
time for a similar survey recommended by Rennell, who had been consulted as to 
the best way to get reliable material for an Atlas of India [ I, 376-7 ]*. 

We shall, in accordance witli his recommendation', endeavour to procure the aid of a 
professed Astronomer, together with un assistant qualified to supply his place in case of acci- 
dent, whose office it will be to fix astronomically such. ..positions as may be required. ..in 
the tracts remaining to be surveyed. ... 

The operations. ..might be confined to tracts. ..to which the triangles of Lieutenant Colonel 
Lambton have not extended, and are not likely to extend. ... The positions. ..might be connect- 
ed. ..eventually. ..to the purpose of the general map which we are desirous to obtain*. 

Stressing the speed with which an astronomical survey could be carried out, 
Rennell assumed that "all idea. ..of a series of triangles over the country is out of 
the question", an assumption firmly rejected Blacker, who pronounced his un- 
hesitating support of the trigonometrical survey as the master control [ 2, 240-1 ] ; 

If, on the other hand, the celestial observer be confined to those tracts whose nature forbids 
the approach of the Great Trigonometrical Survey, much advantage may be derived from 
his labours. This benefit, however, must depend on a different principle. ..from that to be 
inferred from Major Bennell's memorandum. No astronomical result is of value unless it be 
more accurate than that which it proposes to correct. ... 

The memorandum estimates at 2$ to 3 years the period. ..for the astronomer merely to travel 
over his ground ; but no estimate is made of the time. ..for making observations. This omission 
is.. .to be regretted, as on the number of observations, as well as on the skill of the observer and 
the excellence of his instruments, depends the value of the results'. 

Pursuing the idea of a local astronomical survey, Blacker proposed " Lieutenant 
Grant.. .as the best qualified individual. ... The lower parts of Bengal, extending 
towards Chittagong, would be the first theatre of operations" 8 . Grant was, however, 
required for Burma [ 71, 183 ], and with Blacker's death the proposition was. 
dropped until in 1 827 the Directors asked for Hodgson's views regarding 
Colonel Blacker's propositions for employing Mr. Warren, whose abilities as an astronomer and: 
surveyor have frequently been brought to our notice by the Madras Government. ... 

1 DDn. 240, M 420. 'Warren was now 54 years of age, comfortably settled at Pondioherry. 3 DDn. 

204 ( 9 ), 26-12-23. * There may have been personal discussion when Blaoker was in England. 'dated 

28-2-23 ; DDn. 90 ( 31 ). • CD to B. 29-10-23 ( 51-3 ). ' Blacker to Govt. 1 1-8-24 ; PR. (26). • DDn. 
204 ( 181 ), 1-8-25. 



180 



Astronomical Control 



As there are regularly appointed observatories at Madras and Bombay [ 191-2 ], ynar 
Presidency should not be allowed to want such an institution 1 . We, therefore, authorize yon to 
construct a suitable building for the reception of such astronomical instruments as you already 
possess, and to indent for such as may be necessary 2 . 

Though Hodgson welcomed the idea of an observatory, he would have nothing 
to do with a special field survey : 

Colonel Blacker appears to suppose a survey of the lower provinces of Bengal to be necessary. 
The orders of the Hon'ble Court ore conclusive on this subject ; in their tetter dated 29th 
October 1823 they say ; ''It will not.. .be necessary, at least at present, toresurvey Bengal or 
Bahar, or any of the territory formerly surveyed by Major Rennell" [ 284 ]. 

The Surveyor General proposes that Mr. Warren should. ..march about. ..Bengal, making 
astronomical observations. ..during the dry season and return to Calcutta in the rains, where he 
would find abundant employment in the Surveyor General's Office, the intent of his field 
operations being to establish points for.. .survey [ of] those low countries. 

To this I answer that, if such surveys were required, the officers of the Bengal Army... 
would be each as capable. ..as any persons can be. ... A surveyor, to perform his duty, must be 
himself able to take the difference of latitude correctly. ... The officers of the Bengal Army 
who are surveyors. ..are fully competent ; ... they would be independent of the aid of a travel- 
ling astronomer. ..in the particular of latitude. As to. ..longitudes, or differences of longitude, 
they are likewise as competent, for the observations. ..are not difficult ; care and fidelity, are 
all that are required. 

After describing the various surveys of the last few yeara [ 181 ], he continues ; 

The duty performed by the surveyors is> more effective than what would be done by a 
travelling astronomer, who would not carry better apparatus than the surveyors, and would 
do a partial duty at a greater expense. ... 

Very exact surveys may lie made in countries to which trigonometrical surveys cannot 
be extended, [ though ] it has been averted that the Great Trigonometrical Survey is the only 
permanent foundation of Indian geography [ 185, 194 ]. A better foundation it cannot have in 
those parts of the country over which the triangles can be extended, ... but over the greater 
part of the most valuable of our possessions. _the country is so flat and so covered with groves 
of tall mango and other trees. ..that it is obviously impossible to spread a triangulation ; but 
it is of little.. .consequence, as every desirable end of accuracy may be attained from the 
operations of skilful surveyors'. 

The idea of a separate astronomical survey was thereupon most rightly dropped, 
and surveys were extended beyond the western frontier under Hodgson's system 
of well arranged traverse circuits, with every surveyor providing his own astro- 
nomioal control : but it was a system with severe limitations that Hodgson was 
never to grasp [ 24-6 ; 88-90, 180 ]. The return of Everest in 18.10, and the enter- 
prise with which he carried the great triangles across the Ganges valley to the 
Himalaya mountains gave thp surveyors a far more reliable foundation than any 
astronomical survey, and relieved thorn of continual anxiety about the accuracy 
of their individual observations.. 



Surveyor General's Observatory 

Both Colebrooke and Crawford had been very keen astronomers, and hod kept up 
observations at Calcutta after becoming Surveyor General [ 11, 191-3 ]. Mackenzie, 
though never shewing the same interest, had before leaving Madras consulted 
Goldingham who wrote shortly after ; 

According to my promise, 1 sit down and give you my ideas. ... A public observatory. ..is an 
establishment for observing the heavenly bodies — to ascertain their exact positions & motions, 
with a view to the improvement of the tables &...of geography & navigation, by furnishing 
correspondent observations for determining the longitude of places, and also the data for 
enabling ships to take a correct departure —with sundry other matters. ... 

Most enlightened princes have been proud to have such establishments in their dominions 
as, independent of their utility to science ami navigation, none lead to discoveries so sublime 

• Borrow' » request in 1780 bad been utemly n-hiaeil [ I, 162-3 ]. ' CD to B., Mil. 4-fr-27 ( 82-8 
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regarding the wisdom, power, & goodness of the Deity j they also beoome a sort of fooua for 
real science to emanate from 1 . 

Mackenzie was, however, far too preoccupied with administrative matters to 
continue observations at Calcutta. Hodgson restarted them as soon aa he took over, 
to support the field surveyors with corresponding observations [ I, 167-8 ; II, 195-6 ]. 
At the end of 1822 he asked for official help ; 

Some letters.. .published a few months ago in the newspaper, ... and afterwords reprinted in 
a pamphlet which I enclose herewith, very aptly pointed out the advantages of establishing 
an observatory in Calcutta. ... I do. ..for my own amusement make some observations, ... but 
to render them. ..of greater utility I.. .submit the following proposals ; 

1st. That I be allowed to purchase a circular instrument made by Troughton, of 16 inohes 
diometer, the property of Lieut. Grant 1 . ... 

3rd. That I be authorised to purchase a few books of reference on astronomioal subjects 
for the use of this office. A favourable opportunity offers at the present moment. ... 

4th. That the Honorable the Court of Directors be solicited to send out a transit teles- 
cope of n feet focal length, with complete apparatus — ...A zenith tube on Captain Kater's plan, 
for observing the stars near the zenith — ...A Kater's pendulum for determining the length of 
tho pendulum — ...Two reverberating lamps. ..for observing station points by night — ...Two steel 
chains with 5 feet links — ...The Greenwich observations for the last seven years, and it is desir- 
able that they, and also those made at the observatory of Paris, be sent yearly. ... 

I cannot. ..mako an uninterrupted series of observations as is done in regular observatories, 
but I purpose, with the help of my assistant 3 , to take those.. .most generally useful. ... 

The two-feet circle. ..I have, since the close of the rains, mounted on a massy block of stone, 
out as a support for it in the quarries at Chunar by the late Colonel Colebrooke, but never 
before used' [ I, 101 ; II, 191 ]. 

At the same time, he wrote to Fallows, astronomer at the Cape [183 n.7], asking 
for correspondent observations to those recently taken at Calcutta, and sending 
two chronometers to have their rates checked 5 . 

Blacker was equally anxious to put the observatory on to a regular footing, with: 
a staff of its own. He writes to Goldingham ; 

I have assembled a few instruments. ..and expect others, to complete a small observatory 
establishment, with which I hope to contribute ( in a humble degree however ) to the publio 
service. ... I request of you some information regarding the forms which you use in registering 
your observations, calculations, rate of timekeepers and astronomical clock, with notices of 
suoh other phenomena as receive your attention. ... Whatever further information you may 
think proper to bestow on one who does not boast of practical knowledge. ..will be most 
gratefully received. ... You have occasionally supplied my predecessor.. .with. ..observations 
for geographical purposes, and I shall hope. ..to derive. ..similar assistance from you'. 

He pressed Government for a reply to Hodgson's letter of November 1822 ; 

There are several [ observations ].. .which appear to be indispensably necessary... — corres- 
ponding observations of occupations and eclipses for. ..longitudes — ...thermometrical and baro- 
metrical heights. ..to facilitate. ..corresponding local observations — ...observations for the appar- 
ent time. ..to estimate rates of timekeepers. ..on which all other observations depend. ... Orders 
of Government'. ..to [ observe 1 the rates. ..of chronometers... have been found impracticable 
owing to the want of proper means for ascertaining the...siderial times. ... 

I moy... mention the remark made to me by more than one commander of ships navi- 
gating to England, ... having no place established under authority to which they might send 
their timekeepers while ashore, in order to have their rates regularly kept and ascertained. ... 
At present they are obliged to leave them with a watchmaker at a heavy charge, without any 
obvious security for the correctness of the time with which they are compared [ II, 106 ]. 

In case Government should authorise time keepers belonging to ships being sent here, ... 
it would seem expedient that a trifling fee should be payable. ..for the benefit of the Register 
[ 2, 4> 2 73 ]• who will keep an account of the same, to ensure his attention to that duty. 

He gave a list of instruments already available, and of others expected from 
England, and suggested structural alterations to the office building, No. 37 Park 
Street [ 311 ] 8 ; 

1 DDn. 40, M 478 ; 16-7-17. 1 prooeeding on mo. to f!«oe [ 71, 131 1. • James Herbert f 18, 100 1 
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The zenith micrometer 1 „ .1 purpose.. .fixing in the ground floor, independent of the founda- 
tion of the house, and opening in the roof the small aperture necessary for its limited motion. 
The olook, transit, and cirole, will be on the top of the house, where they will require protection 
from wind, rain, and sun. A wooden apartment must therefore be constructed for them, 
in part of which the roof will revolve over the circle, and over the transit a meridional open- 
ing will be fixed to pillars of masonry. The apartment thus constructed will he 23 feet long 
by 10 broad and 10 feet high, except over the circle, uml will be capable of being taken to 
pieces and put together in any other situation 2 . 

All these proposals were sanctioned, and Blacker was allowed to entertain a 
special man to look after the instruments, Saiyid Mir Mohsin Husain, who had 
worked for him in Madras ; 

A sicklegar...is allowed by the regulations [ II, 290 ], but there is no instrument in the 
office which, if he were allowed to touch, he would not ruin. Numerous instruments have... 
become unserviceable because there was no hand. ..that could apply, at an early stage, small 
tho' delicate repairs. I accordingly procured such an artist as was competent. ..from Madras 
in room of a sicklegar, but necessarily at an advanced rate [ Rs. 25 p.m. ]'. 

At the end of January 1826 he reported that the work had been completed at a 
cost of "sicca rupees 4,261-12-0" against an estimate of Rs. 2,53G ; 

The observatory is removable, consisting of joiner's work made in the most durable and 
masterly manner. In fact, it is much superior to anything I had expected. ... The charge, 
"article 2" is for a machinery by which the rotary roof is turned. ... The small charge "article 
5 " is for establishing a mark in the meridian of the observatory on the top of.. .House No. 28 
in Chunam Gully of the Bow Bazar. ... 

Since the 1st of November last the. ..observations. ..have been, and continue to be, 
unremittingly pursued, at the same time that observations are prosecuted with those on the 
Ava river and Burampooter [ 182, 184 ]*. 

Blacker made the observations himself' till, in January 1825, he obtained the 
appointment of an educated Swiss named Vincent Rees [ 313 ], to assist in 
observations. ..with the calculations consequent on them, and as both these tasks require 
attendance both night and day, they are scarcely to bo expected from a commissioned 
assistant, who has not a particular disposition towards so laborious an occupation*. 

From November 1825 Crisp, from the Hyderabad survey [ 119 ], was able to 
assist, and after Blacker's death reported that he was 

continuing the observations of the transits of the heavenly bodies over the meridian, especially 
of the sun and moon ; lunar star occultations ; eclipses of Jupiter's satellites. The transits... 
are particularly required in order to deduce, with the utmost exactness, the differences of longi- 
tude for the correspondent observations in Ava [ 1 84 ]'. 

On his return to Calcutta Hodgson made the observatory one of his chief inter- 
ests, engaging the help, not only of members of the Revenue Surveyor General's 
office he had trained at Fatehgarh 8 , but also of Mohsin Husain. He proposed to 
enlarge and move the observatory to the neighbourhood of Monghyr where better 
fttmospherio conditions would be found. He rejected the assistance of Warren 
or any other outsider ; 

The Hon'ble Court do not seem to be aware that they have at Calcutta a very efficient 
...small observatory, ... fully competent.. .for the improvement of geography, and serving as a 
point to which all the astronomical observations made by the different geographical surveyors 
...may be referred, and this. ..has hitherto cost nothing more than for.. .a wooden building on 
the roof of the house, the price of a few additional instruments of moderate size, and the 
salary of one individual [ Rees ], ... employed in reducing and calculating the observations made 
by myself and the young men, sub-assistants and apprentices, ... as a part of the current 
business of my office. The duties. ..of an astronomer are performed, but they cost nothing. ... 

But, very useful as this little observing establishment is. ..to me in the execution of my 
geographical labours, ... the instruments.. .may. ..be considered as mere playthings so far as 
making further difficult investigations.. .in the high science of astronomy*. 
Government agreed that a special astronomer was not necessary, but refused to 
consider any further expansion of the observatory 10 . 

1 Purchased from Larobton'a exeoutora [ 260 ]. * DDn. 204 ( 45-9 ), 4- 2-24. • ib. ( 75 ) 14-7-24. 
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Results wr.rv sent for publication to the Bengal Asiatic Society and tho Astro- 
nomical Society of London 1 ; 

The operations. ..are unremittingly curried nn...for no other recompense than the interest 
and instruction which they afford ; but tho results. ..will, I trust, be thought of much value by 
the London Astronomical Sooiety, to which I hope the Huu'ble Court of Directors will be 
pleased to send the MS. details forwarded. ... Another series is in progress, and will be 
delivered in shortly, that correspondent observations may be readily obtained 2 . 

in I M52 Andrew Waugh notes that 
the observatory was. ..on the most diminutive scale, being furnished with no more than a 
transit of 30 inches focal longth, an 18-inch altitude and azimuth circle, a few astronomical 
telescopes of 5 feet and 4£ feet, focal length for observing eclipses, and an astronomical olock. 
Tho meteorological implements wore also on the same small scale. ... 

This observatory had no pretensions. ..to bo considered a metropolitan institution, nor 
was it at all fitted.. .to investigate questions of high scientific research. It was strictly on 
appendage to the survey department, ... furnishing a zero, or point of departure in latitude, 
longitude, and height above sea level, to the surveys in Bengal, and as such it has fulfilled 
the objects of its institution. ... 

The observations... made were, from time to time, published in the Memoirs of the Royal 
Astronomical Society by the late General Hodgson, and have been favourably mentioned by 
the President in his notico of that scientific officer's death'. 



Field Surveys 

Whilst stationed at Fatehgarh as Revenue Surveyor General, 1823-6, Hodgson 
established a private observatory of his own, and employed his office staff [ 314 ] 
on a series of observations for both latitude and longitude, the latter being supported 
by correspondence with Madras and Greenwich*. 

Fatehgarh became, therefore, an important point of departure for the surveys 
which Hodgson initiated during his second tenure as Surveyor General. Gerard 
was to extend his earlier survey of Malwa and Rajputana [ 90 ], whilst Boileau 
made a rigorous survey of the lower doah between Allahabad and Cawnpore, 
and ran a line to Agra with the view of surveying Bharatpur [ 24-7 ]. 

Hodgson wished to establish Agra as a reliable point of reference on which 
surveyors could base well controlled traverses. For Gerard's survey he proposed 
various methods of astronomy, trigonometry, transfer of time, and other more common 
modes of measurement. ... Some place, extremely well settled in geographical position should 
be used as a point of departure. The Taj at Agra is such a point, and I am anxious that its 
position in latitude and longitude should be fixed in the best possible manner, that it may 
serve as a first meridian, not only to this survey, but to others in upper Hindostan. ... 

We. ..know its position nearly to the truth [ I, 168 ; II, igo ], but still I am anxious that 
it should be more satisfactorily settled, and this can be done by Captain Gerard making... 
observations. ..by transits of the moon, and the eclipsed of Jupiter's satellites, and other 
methods, which observations, being compared with those which I will take at this place at 
the time, will settle the differences of the meridians of Fort William and Agra. ... 

The longitude of Agra will also be much supported by. ..a good measurement of the differ- 
ences of its meridian and that of Futtohghur, and by the explosion of rockets [ 00, 182-3 ]. 

When the operations at Agra are finished, Captain Gerard might.. .determine the line 
from Bhopal to Ougein and Indoor ; this being chiefly difforenoe of longitude, will be fixed by 
chronometers, explosions or rockets, or flashes of gunpowder, or triangulation, aooording 
to circumstances. Thence. .up the nearly meridional line from Ougein to Jeypoor, fixing 
it by differences of latitude and azimuths, ... a«d the. ..outline from Jeypoor to Agra will be 
determined in tho same mode as between LJopaul and Ougein [ pi. 24 ; 89-90 ]. ... 

Captain Gerard has. ..valuable instruments, his own property, but, as some of the larger 
description will be required, I purpose to intrust a very perfect oiroular instrument to him 1 . 

And later ; 
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Captain Gerard... proceeded from Calcutta by water in October last towards Futtehghur, 
there to commence.. .by determining the difference of that position with the Tajh of Agra.. .by 
the two-fold operations of making a minute geographical survey, and. ..by chronometers carried 
by dawk in palankeens by nightly runs between those places. ... This determination is 
of great consequence as the Tajh. ..will be included in the triangles of the meridional aro, 
and Futtehghur. ..I consider. ..better established than that of any place in the Upper Provinces 
not in sight of the snowy peaks. ... It was my object to connect Agra, Futtehghur, and Bareilly 
together, the last place being settled from the peaks [ 32, 178, 197-8 ]'. 
As Gerard had fever the whole way from Calcutta to Fatehgarh, and off and on for 
the next six months, he was not able to complete the link between Fatehgarh and 
Agra, nor the observations required at the Taj [ 90 ]. 

Hodgson then worked out a value for the longitude of Agra to be used for the 
Atlas of India. He connected his own value for Fatehgarh by the surveys of 
Dr. Hunter [ I, 56 ] and F. S. White [ II, 192 ] — Everest's value for Sironj, connected 
by Gerard's survey of 1823 [ 89 ] — various values for Delhi, connected by White's 
survey — and observations at the Taj, mostly by two of his staff from Fatehgarh*. 
He deduced a value 78° 0.V 47" -2 [ I, 168 ] 3 '. 

Hodgson gave Boileau elaborate instructions for his survey of the lower doab 
intended to clear up the doubt regarding the actual distance between Allahabad 
and Cawnpore [ I, 162 ; II, 190-1 ; III, 3, 24 ]. He concluded ; 

Regarding the longitudes of Allahabad and Cawnpore, ... you need not endeavour to 
ascertain the absolute longitudes ; ... it is tlie difference of longitude alone that is to be investi- 
gated. ... The flagstaff in the fort of Allahabad may be considered as your first meridian, and 
that of Cawnpore your second point of departure, though you will ascertain the-. .differences of 
the s.E. angle of the fort of Allahabad and the magazine ghaut at Cawnpore also 4 . 

As to the true longitudes of Cawnpore and Allahabad, ... they must depend on the differ- 
ence by survey from Futtehghur, where more good observations were taken than have been 
obtained at any other place in the Upper Provinces except Seharanpoor [ 177 ]. 

I hope you will receive the circle safe, it is new and of Troughton's construction, though 
made by Gilbert, an inferior artist. However, if you pay great attention to the adjustments 
you will probably get good results 5 . 

Boileau found the line from Allahabad to Cawnpore 
much less than... expected, and gives the rough longitude of the latter station 80° 17' 31*" 7. ... 
Mr. Burrow's longitude is 80' 13' 30", being about 1 minutes, or i\ miles, too much to the 
westwards of Allahabad, agreeing pretty well with Colonel Colebrooke's opinion [ I, 163 ]*. 
and in acknowledging his final report, Hodg6on was pleased to find that his 
ma p.. .clears up the.. .confusion which has so long existed in the longitudes of the Upper 
Provinces, which arose from Mr. Burrow's mistake of nearly 6J miles between Allahabad 
and Cawnpore. I feel the greatest confidence in your differences of longitude. Burrow, you 
will perceive, was right, or nearly so, at Allahabad, and Benares also. ... You see what confu- 
sion had been caused by this mistake of Burrow's who was considered as absolutely infallible, 
and it was deemed heresy to doubt any of his determinations 7 [I, 155-64, 318-0], 

Madras 

Most of the Madras surveyors had the very great advantage of working to the 
triangles of the Great Trigonometrical Survey, and were spared the exacting and 
tiresome work involved by astronomical observations [ 186 ]. 

Even though the Northern Circars survey was soon extended far beyond the 
control of Lambton's triangles, the, instructions given were clear ; work was to 
proceed by triangulation, and to be closed at intervals on measured bases. This 
did not necessarily mean that true direction would be preserved beyond dispute, 
but the deviation was unlikely to be noticeable for mapping purposes. 

In his enthusiam for astronomical methods, Hodgson had asked that a teloscope 
should be Issued to Snoll, for observation of Jupiter's satellites at favourable 
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opportunities. Snell's request for a timepiece came to the notice of Blacker, who 
wrote indignantly to Montgomerie, asking why the telescope had been supplied ; 

As long as that instrument was not required for other purposes, ... there was. ..no 
objection to letting Captain Snell amuse himself with it. ... The case is altered when purchas- 
ing, at an advanoed price, a time-keeper.. .to be sent to the Rahamundry survey, because 
that instrument cannot be expected back without injury, and can never be useful there, 
whilst the issue of it sanctions Captain Snell's deviation from his original instructions. 

He was directed to proceed by triangulation, and to verify his operations by the measure- 
ment of a second base. ... Since the art of surveying was invented, there never has been 
known so monstrous a proposition as that of correcting triangulation by astronomical observa- 
tions for the longitude. In the Great Trigonometrical Survey observations of the stars are 
made with a view to determine the latitudes, but this not with any design to correct the triangu- 
lation, but to ascertain how many fathoms are contained in a degree of the meridian. 1 
Snell explained that the telescope was of no use without the timekeeper. He did 
not want to "correct the triangulation", but to compare astronomically fixed 
positions with those derived from triangulation. 

Snell was not the only Madras surveyor who took an interest in astronomy, for 
Crisp worked out a method "of deducing the longitude from the observed altitude 
of the moon" 2 , and published "A Treatise., .upon the methods of determining terres- 
tud Longitudes by the Moon's Right Ascension ", for which he asked Government 
support by the "allotment of fifty copies, at ten rupees per copy, for the use of 
the survey departments of this presidency ' 3 . Hodgson noticed that 
Captain Crisp has published his book at Madras. ... Various forms and modes of calculation 
have at different times boon adopted by different astronomers for determining differences 
of longitudes from the comparison of the transits of the moon and stars, some of which, 
when I have leisure, I may probably extract for the use of such surveyors as use transit 
instruments. In this country they are coming into general use, and all the surveyors observe 
the satellites, but on your side you are independant of these things 4 [ 190 ]. 

Hodgson continued to encourage the Madras surveyors to obtain suitable ins- 
truments, not only to qualify themselves for taking observations when working 
beyond the range of the Great Trigonometrical Survey, but also for work in forest 
or other areas where distant view was impossible. At his request Montgomerie 
asked the Madras Government to help ; 

As this Presidency will in all probability be the first to have parties available for regularly 
surveying the newly acquired territories to the eastward [after the Burma war], it would 
be desirable that officers in chargo of surveys should be put in possession of those instruments. ... 
It would be well that the surveyors should have the means of being throughly practised in 
determining the latitude and longitude by observation, in the event that at any time they 
[ may ] be placed in situations where such a mode only may be available". 

Goldingham had resumed charge of the Observatory in 1812, and in 1821 
undertook a notable series of observations for ascertaining the length of the 
Beconds pendulum. Apparatus was sent out under the auspices of Kater and, 
after preliminary work at the Observatory, an expedition was sent to Sumatra under 
Crisp, to carry out observations near the equator [ 254-5 ]. 

When Goldingham took furlough pending retirement in 1827, Montgomerie was 
posted to charge of the Observatory in addition to his duties as Deputy Surveyor 
General, receiving an allowance of 100 pagodas a month 8 . On Goldingham 's 
retirement in 1830, Thomas Taylor' [257] came out from England as astronomer, 
and held charge till 1848. 



Oolaba Observatory 

There was no observatory at Bombay until the Directors made a grant for the 
purpose to the Bombay Literary Society in 1818 8 . In August 1821 they were told 
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that "the observatory has been erected in the a. w. ravelin under the directions 
of Mr. Hereford 1 , and some valuable instruments purchased by the Society". 
Hereford died "shortly after the building was completed" and, on the recommend- 
ation of the Society, the Directors appointed John Cumin as "Astronomer to the 
Company" on Ra. 500 a month. Cumin was "reported to be well versed both in 
astronomy and in natural philosophy, and his merits.. .attested by. ..Mr. Henry 
Colebrooke". The appointment was urged to meet "the inconvenience experienced 
by the trade and commerce of the port from the want of scientific assistance" 1 . 

Cumin arrived from England in 1823, and, reports Government, 
after repairing and adjusting the instruments and examining the position of tho observatory 
belonging to the Literary Society, he has represented to us that the instruments are not of a 
magnitude nor of a kind sufficiently acourate for the extension of science and the good of navi- 
gation, and that the present observatory is unfit for a depository of good instruments. ... 

We. ..suggest that the instruments recommended. ..be made in England by the artists 
whom he has named. ... 

We have authorised a spot of ground on Colaba pointed out hy Mr. Curnin to be made 
over to him for the purpose of an observatory 8 . 

A new observatory was constructed during 182(5 by the Chief Engineer in con- 
sultation with Cumin, at an estimated cost of r!?. 1(1,794-2-05, on "a vacant space 
belonging to Government immediately south of Mr. Morley's premises on the 
Island of Colabah" 4 and was enclosed by "a permanent wall made round the com- 
pound ", a small gap being left with " a little iron railing " through which observation 
could be made to "the meridian mark to the north" 6 . 

Two papers by Curnin were published by the Royal Astronomical Society on 
transits of moon-culminating stars 9 , and amongst the Astronomer Royal's corres- 
pondence is a letter from Cumin dated Bombay 1 0th June 1 824, reporting that he had 
a new method of determining the latitude at sea, which I purpose soon to send to the Board of 
Longitude, ...that the Board would give me a premium for it [I, 131 ]'. ... I very much 
regret ever having come here ; my prospects are far from being agreeable or bright. 
Being obviously unhappy, he refused to work with the instruments supplied by the 
Directors in 1 824, and sent them back. It was held in London that there was " no 
shadow of a foundation " for their rejection, and he was dismissed in 1828 8 . 

Markham records that 
other instruments were sent out in 1835, and remained unpacked for five years. The transit 
instrument was put up at last in 1840, and since September 1841 a regular register of mag- 
netic and meteorological observations. ..has been kept. 

The office of the draughtsman of the Indian Navy won afterwards removed to the obser- 
vatory [ 133 ], ... and here the chronometers of the Indian Navy and merchant vessels were 
rated, and the charts. ..compiled, drawn, and occasionally lithographed*. 

1 Roger Franois Hereford, watchmaker, d.. Bombay, 10-5-20, posalbly oonneoted with R. 7. Hereford, 
ofBo. Mil. Dept. Seott., 1853, and with familv of Suf ton Court, oo. Hereford. 'Bo to CD. 29-8-21 (B6-M). 
•Bo to CD. 10-0-23 ( 19-21). «BGC. 29-7-23 & CE.'s 10-10-23. Mb. 20-6-28. ' RAS. ( m* ), I 
( 24, 78 ) ; 1828 ; ib. Memoirs, III ( 369 ). ' not found amongst Board of Longitude papers at Royal Obey. 
• CM. 2-4-28 ; CD to Bo. 21-5-28. •Markham ( 23 ). 
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PROFESSIONAL DETAILS 

Policy — Himalaya Districts, 1816-22 — Assam, <b Burma, 1S24-8 — Plains of 
Bengal — Barometric Heights — Madras — Bombay. 

IN their orders for a Surveyor General of India [II, 306 ; III, 274, 289-90 J 1 , the 
Directors defined his duties as the compilation and maintenance of suitable 
maps, and the preservation of surveys and maps in a high order of secrecy. 
It was further implied that he alone would be responsible for technical advice and 
for control of all surveys of all three presidencies [ 303 ]. 

Mackenzie's own idea of what was required was based on his survey of Mysore 
[ II, 91-112 ] ; a detailed one-inch survey district by district, based on triangulation, 
showing all administrative boundaries, and accompanied by descriptive and statistical 
memoirs. Methods would vary with the nature of the country ; 

The practice I established on the Coast' , and wished to recommend here [Bengal], ia to 
have the complete map of a province, or district, accompanied by a descriptive memoir j ... 
the limits particularly are described and all their landmarks ; the experiment has been made, 
and succeeded. To carry it on, two preliminaries ore necessary — a small establishment of 
native assistants 3 trained to surveying and drawing on one uniform system — an entire subordi- 
nation throughout, by which the progress can be instructed, watohed, corrected, or approved, 
as circumstances require [ II, 303 ]. 

The surveys should never be interrupted till the district is finished, and then the surveyor 
Bhould have his due share of reward or praise, in the regular channel. ... 

I find near me a copy of the heads of memoir desoriptivo of a province, used in Mysore, 
and attempted by me to be introduced into the Dekan. ... And what a noble work would result I 
What a clear view of British India I Time, perseverance, and an organized machinery are 
only wanting. ... A central office of direction and control will always be necessary*. 
Though the Madras surveys were organized on these lines, and long continued 
with valuable memoirs, district by district, such memoirs were undertaken in 
Bengal by the revenue surveyors only. 

For survey of the Maratha Deccan [ 124-5 .1 Mackenzie advised 
having each circor surveyed separately at first. General maps are formed from them. ... 
This method ia a medium between the endless method of separate village surveys, and the 
loose method of general topographical maps, which never complete anything, and for ever 
require corrections. Every village and feature is laid down in this middle way 1 . 

Hodgson was sceptical as to the Great Trigonometrical Survey reaching all parts 
of India, and strove to develop systematic traverses, controlled by regular astrono- 
mical observations. 

Much remains to be done ; and, as it is to surveyB of a combined geographical and military 
complexion that we must owe it ( because they are most rapid in their execution, and when 
connected by astronomical observations sufficiently correct ), I will confine these remarks chiefly... 
to their still greater perfection, as well as uniformity. 

Though in such surveys trigonometrical observations, proceeding from bases measured 
with care, are occasionally introduced for special purposes, it is rather a waste of time in general, 
and in close countries not applicable. 

Great trigonometrical operations, ... while they determine such important and curious 
facts as the true dimensions. ..of the globe, ... most materially assist and correct the operations 
of the surveyor who works.. .within. ..the determined triangles, ... and Bave the surveyors on 

1 CD to B. 3-6-14. ' of Coromandel, a familiar reforeaoe to the Proaidenoy of Madras [ I, 143, 264 1 
■oonntry-bom [I, 283 n.8 ; II, 303; III, 94 1. *DDn. 164 ( 35 ), 7-0-18. «to Rasdt., Poon». 
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the Coast the necessity of using the mora valuable astronomical instruments. But, even then, 
such are necessary to the surveyor when accompanying armies, and in many other situations 
in which he cannot avail himself of the connecting points of the great triangles [ 185-6, 191 J 1 . 

Blacker was not an experienced practical survej'or like Hodgson, but during 
nearly ten years as Quartormaster General he had much to do with surveyors and 
maps ; he had known both Mackenzie and Lambton personally, and had an immense 
respect for orderly method and system. He became Surveyor General at a moment 
when the future of the Great Trigonometrical Survey was under serious considera- 
tion, in view of its extension into Upper India under a new Superintendent, and 
he possibly disoussed the new Atlas of India with members of the Court of 
Directors before he left England in J 823 [282-3, 300-1 ]. 

One of his first concerns was to make a careful review of all surveys in progress, 
to ensure that they were being conducted on uniform principles, and were fit material 
for the new atlas [ 120-1 ]. With this view he writes to Mountford two months 
after taking over ; 

One of the great objects for instituting a general office of survey was that. ..a uniformity 
...might be obtained, and a definite prospect ( however distant ) procured of accomplishing the 
survey of India on satisfactory principles. ... The operations of the Great Trigonometrical 
Survey must. ..be assumed as the undisputed ground of Indian geography. ... 

Madras Presidency enjoys the peculiar boon of containing the first measured base of 
the great triangulation, and of being covered with the same, excepting on the coast from 
Masulipatam northwards. 

It will be a future task to re-transcribe.. .the records of valuable surveys in such a manner 
as shall readily exhibit. ..the observations, measurement, calculations, and consequent field 
book, with the dependence of one part on another. Until this shall be accomplished, the 
geography of the country cannot be said to be established, for otherwise, were its survey even 
correct, the truth thereof cannot be shown [ 121, 292 ] J . 

He discusses the possibility of extending surveys in Upper India with astrono- 
mical control only [ 89, 186 ] ; 

No survey can be pronounced final unless performed with the best instruments, on the 
most approved principles, and by competent surveyors. ... In many. ..cases the rudest instru- 
ments have been used — the principles.. .imperfectly understood — and persons. ..employed who 
were incapable of even correcting for the variations of the compass. ... Yet were.. .these 
imperfect operations beneficial to the public service, because some information regarding 
boundaries and newly acquired territory was absolutely necessary, and, however imperfeot, ... 
was better than total ignorance. ... 

There is every reason to suppose that Government will. ..require similar surveys for special 
cases, that cannot await the more tedious progress of correct methods. ... To reduce this 
inconvenience, ... no survey liable to...supercession should be undertaken except for special 
purposes ; ... all the talents suitable to the task of performing final surveys shall be applied 
to that purpose. ... This. ..leads. ..to the nature of the Great Trigonometrical Survey as the 
only permanent foundation of Indian Geography. For many years there was no certain 
proepect of its.. .being extended into Hindoostan, and there was therefore sufficient reason.. .for 
prosecuting other surveys on this side of India entirely independent of.. .it. The case is now 
altered, as the last prospectus. ..sanctioned by Government provides for the immediate exten- 
sion of the Great Triangulation into Hindoostan [ 225, 233, 240 ] 3 . 

He went on to suggest the provision of well-fixed astronomical points to provide 
control in those parts of Bengal that might be beyond the reach of the trigono- 
metrical survey [ 185-6 ]. 

He wrote about the same time to Sutherland, emphasizing the importance of 
preserving original documents ; 

Not only must all observations, calculations, anil results, be satisfactorily detailed, but 
all the topographical objects which enter.. .the map should, as far as possible, be described in 
writing, under whatever form of field book may be adopted, and where that description may 
fail, a local sketch in the field books should supply the deficiency. 

Finished maps. ..will differ with different systems of projection— mistakes may occur both 
in the calculation and protraction of a triangulation and in the insertion of the detail — 

l Bemarki an the Surveyt in India. DDn. 1(18 ( 154-68 ) 4. 282 ( 297 ), 21-1 1-21. ■ DDn 220 ( 3-6 ) . 
22-12-23. • DD.1. 204 ( t»-l6 ), 26-12-23. 
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alterations take place in the dimensions of the paper with ohanges in the atmosphere, and very 
similar effects are produced by subsequent pasting — oil of which.. .must be for ever perpetu- 
ated, unless there be some independent test for correction. In short, there must always 
remain on record suflicient means for reconstruction of the plan at any time, or the records 
must be deemed imperfect, nnd the fruits of labour and expence proportionately forfeited. ... 

The same fate has attended, on this side of India, the several constructions of successive 
Surveyor Generals [ «c ], all of which have been set aside from the total absence of explanatory 
memoir ; for...thore are no means of separating the dross from the metal [ I, 225, 239 ]*. 

Early in 18:!. r < bo submitted a review of the surveys fit for the Atlas [ 120-I ] ; 

Surveys. . founded on minor triangulation have been deemed final, in the expectation of 
their.- .ultimate correction by the Grout Trigonometrical operations. ... Madras Presidency is 
nearly completed, and. ..much lias been finally effected on the side of Bombay. ... 

The next class of survey is that.. .founded on careful rood and boundary measurements, 
with observed bearings, ... systematically planned... with a view to the complete survey of some 
district or province. This principle is inferior. ..to that of triangulation, but it has its merits, 
which may remain a tolerable substitute until a final survey can be effected. Of this description 
are the majority of the surveys. ..executed underlie Bengal Presidency. ... 

Our geographical knowledge of the |>arts... which remain. ..depends 011. ..casual route surveys. 

In some caxes astronomical observations liuvo been employed for their correction, but 
under no view can those parts be considered as topographically or certainly known*. 
He insisted that no work was suitable for the Atlas unless on scale of at least one 
inch to a mile. He did not agree with Sutherland that the half-inch scale was 
"sufficient to represent every description of country" 3 . 

After Blacker's death, and Everest's departure to England, Hodgson saw the 
prospect of the Great Trigonometrical Survey reaching Upper India more remote 
than ever, and continued his policy of pushing survey westward with the best astro- 
nomical control that could be provided [ 89-90 ]. Before leaving India, January 1 829, 
he submitted a note which doubtless led to Bentinck's important memorandum 
[ 196 ], from which the following passages are quoted : 

In examining the... materials from which the Indian Atlas has been compiled, it appears 
that. ..the only really valuable part of the work has been furnished by the geodetical operations 
of the late Colonel Lambton. ... It. ..proves. ..the least expensive of the Indian surveys, in-as- 
much-as it is the only extensive one which needs not to be made over again, and affords facility 
to all further surveys of whatever description [ I, 190 ; n, t-pnge ], ... 

The mode in which the great surveys are carried on in England furnish the most useful 
precedents. ... The first operation is establishing the positions of the primary points, and 
furnishing the great basis. ... The second. ..is the carrying on secondary intermediate triangles 
and determining as many points as may be required for the third sort of operations, wlu'ch 
consists in filling up the with topographic details by means of inferior instruments. The second 
and third, combined, have been executed upon an extent of 14,000 square miles by the officers 
of the Military Institution of Madras [ 95-6 ]. ... 

It may be proposed ; 

A. To continue the work of Colonel Lambton northward as far as the mountain pro- 
vinces ; Captain Everest, for whom the continuation has been kept open, may be expected 
Boon from England with a new set of first-rate instruments constructed for that purpose. ... 

B. Bases are not wanting from which officers of the three Presidencies may carry on inter- 
mediate triangles, and determine a sufficient number of points to serve as basis to the topo- 
graphical sections into which the district given to each officer is to be divided. 

C. In filling up these sections under-surveyors are to be employed, and are to use chiefly 
plain tables, whioh are. ..of easy construction, not expensive, and procurable in every country. 
The smallest scale upon which topography may conveniently be taken up in the field has 
been found to be that of two inches to the mile. 

After a lengthy discussion about the detail survey, which displays the influence 
of Troyer far more than that of Hodgson 4 [ 193 ], Bentinck concludes ; 

Whatever time may be required, and whatever mode adopted, certain is it that a work 
of guoh magnitude will never be completed, nor any satisfactory result insured, without 
the establishment, of a permanent system, independent.. .of the rapid changes of Surveyors 
General. ... Upon all these considerations it is proposed ; 

>DDn. 220 ( 0-8 ). 1-1-24. »DDn. 2tt ( U2-t ), 31-1-2*. M)[)n. 22U (38.-13). IS -5-24. 
Bentuiok was Govr. of Madras 1803-7, with Tro»ur ou hu atafl' [ II, 447 |. 



196 



Professional Details 



I. A military survey upon a scale of 2 inohes to the mile shall be carried on in the three 
Presidencies 1 ; ... to begin in the countries nearest the present frontiers, in the most important 
or the least known parts, ... and to be extended towards the sea coast. 

II. Two officers of each presidency are to be permanently employed in carrying on... 
secondary triangles from bases furnished by the primary geodetical operations, ...and to 
superintend the topographical surveys. ..performed by 10 under-surveyors. ... 

m. This surveying branch, consisting, for the three presidencies, <if 6 officers and 30 
under-surveyors, is to be kept always complete ; their number may he augmented, but shall 
never be diminished 2 . 

A reference to these proposals was made by Thuillier about twenty years later ; 

Lord William Bentink [ etc ], Governor General of India, in his masterly minute, ... lays 
down the first principles on which a large country should be surveyed in the soundest and 
most practical manner. The system, ... however, was not followed out in all its integrity, but 
the Great Trigonometrical Survey was permitted to proceed, as a skeleton operation 3 . 
Though Bentinok's proposals were never implemented, Everest claimed that the 
priority given to his principal triangles was in full accord with them 4 . 

i 

Himalaya Districts 

An account has already been given of Hodgson's unsuccessful attempt to base 
his triangulation of Sirmur and Garhwal on observed differences of latitude — the 
repeated astronomical observations taken by himself and Herbert in pursuance of 
this attempt [ 175-7 ] — and their eventual resort to the measurement of a base-line 
[ 37 ]. Their triangulation extended over the hill area between the Ganges and 
the Sutlej, and from their stations they cut in all the prominent snow peaks. A 
list of the points fixed was published in Asiatic Researches [ 38 11.5, 178 ]. 

It is difficult to conceive how any adequate survey of these hills could be effected 
without the planetable, but neither Hodgson nor Herbert had any knowledge of this, 
instrument, though it had been most successfully used by Garling in the hilly country 
of Goa, and was being used in the mountains of Coorg at the very time Hodgson 
was making his survey [ 97 ]. 

After laying down his framework of fixed points, and takings heights by barometer, 
Hodgson cut in by theodolite the villages and rivers that could be seen from his hill 
tops. Detail was filled in by compass traverse along hill paths and streams, with 
frequent checks by astronomical latitudes. Distances were measured by perambu- 
lator, by pacing, or by time, as circumstances dictated. Herbert describes how he 
-dealt with the winding of paths, and reduction to the horizontal ; 

The distances I have put down as determined by pacing. The value. ..is of course 
continually altering with the nature of the road. I have considered 2,000 equal to a mile 
...a sufficiently correct idea. The course I have put down by estimation, as there was not 
really time to protract the route, travelling 6 and 7 miles a day in a mountainous country. 
One hour is the average time for a mile, and the fatigue is so great that it is quite impossible, 
after arriving at the ground, to sit down immediately to copy field books or protract. 

Frequently I have not reached my ground till 3 or 4 in the afternoon, and sometimes not 
till nightfall. On such occasions a little rest is absolutely necessary. I have been most anxious 
to prevent.. .arrears, but I have.. .found it impossible without halting, which. ..I was averse 
to do, as. ..the season was already too far advanced'. ... 

An excellent theodolite was used for the bearings, distant points being freely used as 
checks on the protraction. The distances were determined by time. Such a method will 
be thought perhaps loose and inaccurate, and so no doubt it is ; but. ..such is the rugged nature 
of these roods that, in whatever manner the measure be taken, it will require to be reduced 
...before.. .protraction. ... This reduction must depend entirely on estimation. ... 

I had well exercised myself in the number of paces which may be taken within the minute, 
on every quality of path, and.. .this number was always inserted in the field book at the time, 
as was likewise the reduction of the road line to the straight one for protraction*. 

1 The 2-incb (tale wan udopted for the hw. frontier area in 1005. 2 DDn. 203 ( 68-82 ) ; submitted to 
Council uniler GQ.'h minute of 3-0-29, and panned to SG. by Mil. Dept. 13-11-20. " Thuillier & Smyth ( 232). 
•DDn. 402 ( 133-40 ). 1—1—41. >Fdbk.. DDn. KIT : M 322. An(r. IMS. "Survov of the Sutlej valley, A» R. 
XV (411 ). ' 
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He kept one particular man to pace the distances, and generally ran the peram- 
bulator at the same time as a check. He found by experiment that on the level 
the pace varied from 32 to 34 inches, and in the mountains from 23 to 27 [ 51 ]. 
He tells Oliver in 1821 that 

route aurveys in the mountains are not capable of the same precision as in the plains. ... The 
reduction of an inclined waving line to the horizontal one for protraction. ..can never be very 
exact. ... The eye acquires some facility after practice. ... It is desirable to havo as many 
points of... verification as possible ; and. ..it a good rule to make 8 or 10 miles the greatest 
distance depending on a mere route survey. 

The daily distance that can be effectually surveyed... — arranging and copying the field 
book — protracting the route — making and calculating the necessary astronomical observa- 
tions — I am inclined to fix at 5 to 7 miles. ... 5 miles cannot be well surveyed in less than four 
houre. ... I have never been able to do more than 2 miles an hour. 

He goes on to describe theodolite resections and intersections [ II, 212 ; III, 28 ] : 

Of the several methods of fixing a position by means of others already known, I. ..prefer 
the angles which 3 points subtend. ... If they have the one the same longitude, the other the 
same latitude nearly, as the place of observation, the result will be very satisfactory. 

If but one point be visible, besides observing the azimuth of it, it will bo necessary to know 
the latitude of the station. Finally, when the difference of level is great, the barometer affords 
a very good method of connecting stations at moderate distances, and if corresponding observa- 
tions oan be had the result will be still nearor the truth. This method in particular is excellent 
for fixing the course of a river. From a lofty station a few bearings and depressions will afford 
data for as correct a map of a river's course as could be had by actually following and putting 
down its tiresome windings 1 . 

He records an interesting case of measurement by subtense distance ; 

The distance of the cantonment at Dehra, ... not having been measured by the perambu- 
lator, was determined as follows. 

The angle subtended by a well defined object at Nalapanee ( Captain Y's bunglow ) 2 was 
measured with considerable aocuracy by employing the theodolite as a repeating circle, and 
from thence, knowing the dimensions of the object, the distance was computed. In like 
manner, using other objects, and observing occasionally from either place, ... results were 
obtained, the mean of which it is imagined must be near the truth 3 . 

The following extracts from Herbert's fieldbooks tell of the measurement of the 
base-line at Dehra Dun in January and February 1819 [ 37 ] : 

It may be thought that with a chain. ..all that was necessary [ was ] to have coffers made 
for it. But the employment of the chain in this way would have consumed. ..time, not only 
in the operation itself, but still more ; n the preparation of the coffers and stands, the latter 
requiring to be made with elevating screws. ... At this remote station one such stand could 
not be properly executed. ... I was alone in a work which requires at least two to execute it 
properly. ... I relinquished the idea of employing the chain, except as a standard of com- 
parison, for which purpose it was invaluable. ... 

It appeared that the best substitute would be a set of rods constructed of pine-wood ; the 
comparative unalterability of this wood has been long known. Such rods have been even em- 
ployed...in the measurement of a degree, particularly by La Caille and General Roy [ 226 ] 4 . 

This month [January 1819 ] was occupied in preparing the rods, ... their stands, ... the 
alignment pickets, etc. ... On the 30th Deer.. ..a line of 21,000 feet had been ran, free 
from any serious obstacles. On the 1st Jany. commenced clearing the ground. The 3rd 
and 4th, rain prevented much progress being made ; a flagstaff was prooured with some delay 
for the alignment. ... The evening of the 4th, I proceeded to the southern extremity, distant 
3 miles from Dehra, and fixed my camp there [ 37 n. 7 ]. ... 

By the 10th the flagstaff had arrived, ... a fir spar of 50 feet in length. A machine... 
contrived for detecting the alteration of the measuring rods.. .from moisture, etc., was finished 
about this time, with the exoeption of the divisions, the cutting of which oaused delay. 

On the 18th, the base being cleared, I commenced the rough measurement with a common 
land-surveyor's chain, putting down strong pickets...at every 600 feet, and mumbering them. 
On the 20th I had got up the flagstaff at the northern extremity. ... The 21st was occupied 
in setting it truly perpendioular by.. .wooden braces and a plummet. ... 22nd, rough measure- 
ment continued. 23rd, ... various matters relating to the rods. partioularly...the first attempt 

1°.* ™L le i , i T 0t ; ,Pred " iok Y °<"»g ( "88-1874) Ens. 1802; oomdg. Sirmoor Batt 
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to determine their length. The 25th, the rough measurement was completed, and found to 
oonsist of 43 spaces of 600 feet each, besides 266 feet over, 21,766 feet. 

The remaining days of the month were ocoupied in repeated.. .determinations of the lengths 
of the rods as compared with the brass scale ; also in preparing and setting up an apparatus 
for the chain. ... During this period also, I commenced the final and correct alignment of 
the base, previous to commencing the measurement. This was effected by using the circular 
instrument as a transit. ... The latitude of [ the south T ] extremity was observed, ... and 
found to be 30° 16' 44*. 

On the 1st February, the final comparison of the rods with the steel standard chain was 
made, and, being found to confirm the previous determinations made from the brass scale, 
I commenced the measurement on the following day. ... Progress made the first day was... 
very trifling, being only 160 feet, but as the people got accustomed. ..we got on quicker. ... 

1,182 feet measured 1st March. ..terminated the base, giving 21,732 feet 1 . 

Webb based his survey of Kuraaun on astronomical latitudes only, without any 
ground measurement [ 44-5 ] ; 

The base is a line nearly in the meridian. ... The latitude of each end was carefully observed, 
and the angle of an azimuth made by one of them with the meridian through the other was 
astronomically observed. ... Length of this base then calculated assuming the length of a 
meridional degree to be 60,600 fathoms. 

[ Triangles extended from this base had all three angles observed, and were computed by 
plane trigonometry ]. 

Latitudes of each station computed from triangles, and. ..agreed so nearly with celestial 
observation that it was doubtful which might be in error. ... 

The geographical position of the great mosque at that place [ Pilibhlt ] had been given 
by Mr. Burrow, and I purposed adopting it as the first meridian of my survey. From a point 
close to the mosque, observations were taken to 3 known snowy peaks, and the latitude worked 
out from these observations came within 5* of Mr. Burrow's. ... I next computed the differ- 
ence of longitude of all the stations from Peleebheet, using a table of meridional parts. ... 

Being now assured that the distances given by my survey were trustworthy, I worked 
out the heights, assuming refraction 1/18 of intersected arc [ 48 ]. 

Observation from four known peaks gave mean height for Kalimath station 
as 5,767 feet — maximum 5,87.3 — minimum 5,652 — and the heights of all points 
and villages whether by barometer or vertical angle, were adjusted to this value. 

I flatter myself that in the more essential parts this survey will bear comparison with any 
that have been performed in Bengal, and I can only lament that I have not been able to colleot 
the materials into a map of suitable external appearance [ II, 453 ; III, pi. 6 ] a . 



Assam & Bubma 

The surveyors who accompanied the various military columns during the Burma 
war, 1824—6, had to rely mainly on compass traverse, with distances measured by 
perambulator or time, and frequent astronomical latitudes. Many of them had to 
work in boats along creeks and rivers where accurate measurement was impossible. 
The countries they were traversing were, however, so little known, that any informa- 
tion was of the utmost interest, even though not of great accuracy [ 194 ]. The 
following is an extract from Schalch's instructions [ 53 n.l ] ; 

It is not intended that you should confine yourself to a mere road survey of the line of 
march. The features of the country, so far as. ..visible, ... you will be careful in delineating, 
laying down the hills by triangles, ... of which your surveyed line of march will form the base. 

The courses of the rivers. ..you will also be careful in ascertaining by actual survey to the 
greatest practical distance, & you will endeavour to supply from information the general 
direction of the streams beyond the limits of your survey, the names of the towns or villages 
near which they flow, the situation of their sources, and their junction with other streams 
or the sea. The section of rivers of any magnitude should be taken, shewing the depth of 
water in the dry season & during the floods.. .and, if near the sea-coast, the rise and fall of the tide. 

Large scale plans of passes — villages — towns — population — cultivation — crops, eto. 
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As the tract.. .is supposed to be rich in the preoious & base metals, you will also. ..ascertain 
the situation of mines, and... procure speoimens of ores in their natural state, which you can 
take an opportunity of return carriage to send to the Presidency, being careful to label minutely 
every distinct specimen. ... 

Climate; ... — barometer — thermometer — ...compared with ones in Calcutta. ... 

The detailed map.. .half an inch to a mile.. .you will reduce to a general map.. .8 miles to an 
inch, inserting the reduction on a sheet of drawing paper on which lines of latitude & longitude 
have been previously marked, oooording to the master sheet. ..with these instructions. 

Plans of positions to be made on. ..six inches to the mile, & particular attention. ..paid to 
the relative heights. ... In the map sheets you will be careful to insert both the true & magnetio 
meridian. All places laid down from information you will distinguish by a blue oolouring 1 . 

For measuring distances by boat in Arakan [ 68-9 ], Wroughton asked for a 
log-line as used by sailors ; 

I found it utterly impossible. ..to determine, with any decree of accuracy, distances. ..from 
a knowledge of time alone. The constant variation of the flood and ebb tide9, together with 
other impediments, rendering the progress by water so very uncertain. ... 

Log-line. ..is sufficiently accurate.. .and, its being accompanied with a wheel and clock 
similar to the perambulator, spaces moved over in any known time are at once pointed off 
without confusion. Captain Crawford of the Bombay Marine informs me that he is in posses- 
sion of an instrument of this description, and that he is willing to dispose of it for a small 
sura ( probably 60 to 80 rupees ) 2 . 

When lie resumed office us Surveyor General, Hodgson found much to criticise 
in the fieldbooks and sketches ; 

Your style of execution is very neat, ... [ but ] [ would suggest. ..that you. ..write the names 
in rather a stronger hand, and make future maps, whether from reduced survey or informa- 
tion, on the scale of 4 B. miles to an inch, making the construction and lengths of degrees 
according to the enclosed form 3 . ... He very particular. ..in your maps, sketches, and notes, 
in distinguishing between what you have actually observed and surveyed yourself, anil what 
you have inserted from information only, and always state the name and condition of the 
persons from whom you gained information*. ... 

Do not trouble. ..about fine paper and highly executed maps ; ... sketches and maps fade ; 
make them as correct as you can, of course, and distinct ; ornament is of socondary conse- 
quence ; too much time is occupied by it. We make copies here to 3end to England and for 
other uses, and the originals are lodged in the office 6 . ... 

Send maps. ..with parallels of latitude divided to 30' and meridian lines to 20', strictly 
according to the table ; ... and these lines to be continued to a. properly divided margin, with 
a scale of miles and local measures of the coimtry. ... As to the meridian, you have merely 
drawn one line, and written the longitude along it ; but have afforded no means by which I can 
judge how it was determined, nor indeed since you went away have I received any note 
of survey, or observations of latitudes and longitudes. ... I am engaged in constructing a 
general map of the eastern parts, ... and require authentic materials, and correct differences 
of longitude are most requisite' [ 182-3 ]• 

Pemberton explains that the traverses recorded in his field books show 
lines infinitely more numerous. ..than is generally necessary in a geographical survey, but the 
mountains over which we travel are so closely wooded that it very rarely happens a line 
exceeding two furlongs can be obtained, and the average are much shorter ; this renders the 
subsequent calculations excessively laborious and, until the arrival of Lieut. Gordon [ 66 ], 
they occupied a very considerable portion of my time 7 . 

Grant based his survey of the Irrawaddy entirely on astronomical observations 
[ 183-4 ]• an d he had but little opportunity for triangulation in Tenasserim ; 

To triangulate the Attaran...even partially would be a teiiou9, if not an impracticable, 
operation. ... It is.. .particularly desirable to take advantage of the season for astronomical 
observation, and to determine the latitude of as many stations on the river as may be practic- 
able, and finally the latitude of the pass [ into Siam ]. From these, combined with azimuths, 
no doubt the country to the south-east miy be partially triangulated, but I think, upon the 
whole, the positions in that quarter must be founded on the transference of time [ 1 80-1 ]. 

From November till the beginning of March no triangulation can be carried on owing to 
the dense mosses of smoke with whioh the atmosphere is loaded, and which renders it generally 
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impossible to see objects more than three or four miles distant [ 76 ], but this is the season 
peculiarly adapted for determining latitudes from meridian altitudes of the sun. ... After this 
month the sun will not be visible on the meridian by reAeotion, and my wish is to reaoh the 
Siamese frontier before that [ 184-5 ]■ — 

\ do not anticipate much difficulty in laying down the Gayen river ( the course of which 
is from east to west ) partly from azimuths and latitudes, but chiefly from azimuths and trans- 
ference of time. The triangulation...will embrace. ..triangles whoso sides extend 8 to 15 miles 
in length. ... Suoh appear to be the only practical method of laying down. ..fixed points, from 
many of which detached perambulator surveys will be practicable 1 . 

Hodgson warned him that astronomical fixings alone would not make a survey ; 

It would be of little or no use to merely know latitudes or longitudes in a new country if 
we did not know all the particulars of the communications. ... For instance, what would be 
the use of the difference of latitude and longitude of Amherst and the 3 Pagodas without a road 
survey between the places, affording such information as an officer commanding troops would 
require on his march ? ... The wheel is the foundation of all useful work, ... and I hope you 
will not despise it, but use it whenever you can. for wo must get a full survey. ..from inter- 
secting lines, ... for a country is surveyed if all the lines of communication... are surveyed 3 . 

Hodgson's insistence on the perambulator shows that he had no idea of the 
difficulties of t he jungle-clad hills of Burma, where the only communicat ions are by 
river or village footpaths. Grant replied that he would make such perambulator 
traverses as he could, but that it was essential first to survey the main rivers, and 
this could not be done by perambulator. He pressed for special allowances ; 

There are no villages in the interior from which men or provisions can be supplied, and after 
each survey. ..the surveyor must return to this piano [ Moulmoin ], and thus half the month 
is lost in supplying. ..provisions, and a new set. of carriers if he can obtain them. ... No 
surveyor is competont on the ordinary allowances to mopt such enormous expences, for he must 
pay for the transport of tlio supplies for the whole party. ... The labourer deserves his hire, 
and if Government require perambulator surveys in the interior, I am quite sure that these 
circumstances require only to be stated, to obtain its sanction to a monthly contingent 
charge for the heavy expenses. ... 

It will not. ..be practicable. ..to commence perambulator surveys till January ; before 
that.. .the survey of all the rivers. ..will probably be completed 8 . 

The following are Grant's instructions toDe Montmorency in October 1827 [77]; 

The monsoon being now entirely at an and, and the weather sufficiently settled to admit 
of your proceeding immediately on the rivers, you will. ..proceed up the Gayen river towards 
Tounsa, and. ..lay down by careful magnetic and angular intersections the several islands 
between that village and Moulmyne 4 . ... You should proceed first to Tounsa, where there are 
several eminences whence you will be able to form a just idea of the features of the surrounding 
country. ... These ridges you will be able to lay down pretty accurately from magnetic bear- 
ings from the banks of the river. ... 

You have now enjoyed a recess from active duty of six months, and. ..you should exert 
yourself to the utmost. ... Every surveyor is expected to be constantly employed in the duties 
of the survey exclusively, and during the favourable season to devote his every hour, and 
his every thought, to it, and to it alone 5 . 

Plains of Bengal 

The general system of survey in the flat tree-covered plains of Upper India was 
to run wide traverse circuits, with frequent checks by astronomical fixings and, 
after a satisfactory closing, to fill in detail by minor traverses. Surveyors work- 
ing in the more hilly areas were able to make use of triangulation and measured 
bases, always controlled by observations for latitude and azimuth, as thus described 
by Franklin [ 81-2 ] ; 

My operations were conducted on the practice of primary & secondary triangles. ... The 
primary points were extended by a large base, measured trigonometrioally, and also by latitudes, 
between two temples situated on the hills of Banda and Seundah, and verified by another 
base similarly measured between temples on the hills of Chatterpore & Mow*. Intermediate 
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■mall bases were frequently measured for constant verification, & under the probation of re- 
peated astronomical observations, a complete series of points was established 1 . 

For Cheape's survey of Chittagong [ n-2 ], 
crosses were dug in the ground at every station that no mistake might be made in bringing 
the line of survey round again to the same point, and the chain was examined every two or 
three days and shortened when requisite* [ I, iq8 ; III, 172 ]. 

Seetacoon and Dolphin hills 3 have been laid down from bearings, and their positions 
made use of wherever thoy were visible ; bearings have been taken to a number of other hills. 
The height of Seetacoon Hill has been determined with great care from bases at the foot. ... 
Angles of altitude, as well as horizontal angles, ... have been taken with theodolite to the nearest 
2" i ... they have always been repeated more than once to avoid the possibility of errors from 
the moving of the instrument. 

From Islamabad there is a hill visiblo in clear weather at N. 72° E. ; ... it is visible from 
no other part of the district, but I should consider it about 64 miles distant, in which case it 
will be 5,600 ft. high, its angle of altitude being 28' 30" 4 . 

Gerard took particular care over his traverses in Sahara npur [ 22 ] ; 

The routes have been surveyed in a more exact manner than. ..usually done. ... I spared no 
pains to make the outline correct, so that, by having it accurately laid down, the cross routes 
might be measured with greater expedition. ... 

I set out from Najibabad, surveyed to Rusooliinor, from thence back by another route; 
as both the roads bo generally in a line not far distant from the meridian, the latitudes observed 
correct the distance ; the differences of longitude depend entirely upon the bearings of the 
road, which were observed with the greatest earn. 

Harkarss with flags wero sent ahead to mark the direction. ... The theodolite was twice 
set, road off to single minutes ; the distances by perambulator were put down to the nearest 
1/10 furlong ; the whole was afterwards twice worker! by a traverse table extending to every 5 
minutes of the quadrant, which brings out the furlongs to 5 places of decimals. 

The variation of the compass was observed generally once a week by the large theodolite ; 
the latitudes were observer! from Dr. Pond's stars, always north & south, so as to do away 
with any error in the soxtant & uncertainty of refraction. The position of Najibabad, after 
surveying to Rusoolpoor and back, comes to within 1/10 furlong of its former place, which 
is as near as can bo expected in a measured distance of near 270 miles 6 . 

Under Hodgson's instructions for areas beyond the western and southern 
frontiers, each surveyor was to lay out parallelograms about 35 by 20 miles, find to 
follow the long sides alternately with the diagonals, finishing with the short sides, 
taking astronomical observations and frequent intersections [ 180 ] ; 

The surveyor is expected to march each day from 5 to 7 miles ( Sundays and Thursdays 
excepted ) ; a halting day may also be allowed when nn observation for the longitude by 
Jupiter's satellites is made. ... The time. ..by equal altitudes, if the weather allows. ... 

It may sometimes be proper. ..to measure a base and to take angles for. ..fixing. ..any re- 
markable hills which. ..may serve as referring marks. If favourable ground can be found, a 
base of from 2 to 4 miles may be measured, and a short and a well-proportioned series of 
triangles carried on. ... 

It only remains to admonish the young surveyor to be distrustful of himself and of hia 
instruments, and not too confident when he finds hi9 operations agree with a surprising close- 
ness, but to examine all, and when he finds his discrepancies not to conceal them, but patiently 
to investigate their cause, and repeat the work till he is satisfied. Young observers think they 
are always right, but not so the more experienced [ t-pago ], 

The map to be sent to the Surveyor General is to be on 4 British miles to an inch. ... The 
protraction should be made daily, and in a largo sheet, comprehending as much as possible of 
the tract to be surveyed ; the surveyor then sees at once what he is about'. 

Though not able to inspect surveyors in the field, the Surveyor General kept a 
closle watch on their fieldbooks, and Hodgson writes severely to Ferguson [ 88 ] ; 

These unsatisfactory documents. ..do not in the least resemble the form. ..I gave you. ... 
Instead of a separate field book for eaoh month, ... in the form prescribed, with a daily traverse 
table, and. ..a register of the astronomical observations, ... and instead of.. .field notes whioh 
might have exhibited. ..aouteness of geographical researoh, ... I have received a most slovenly 
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paper, whioh resembles.. .the route of a corps whioh the commanding officer occasionally 
directs some officer to keep, and for which, when well executed, he receives 100 rupees per 
month [ II, 326 ]. But from a surveyor I might have expected something better. ... 

The numerous erasures of dates and. ..figures, ... and the substitutions, ... require explana- 
tion [ II, 218-20 ]. ... Very few villages, mountains, or remarkable objects, are intersected, ... 
and after the 5th of February I do not see.. .an observation of the needle of your theodolite. ... 

Original field books are. ..sent to England. ... Imagine how persons who might there examine 
your field books, in the hope of finding full information on such interesting subjects as the 
heads of the Soone, Norbuddah, and Hutsoo [ 88 ], would judge. ..of them 1 [ II, 2 m >o ]. 

He writes more kindly to Johnstone f 87-8 J ; 

As I am well satisfied with your assiduity, ... you are not to imagine that in directing your 
attention to methods of greater accuracy I am finding fault with you ; on the contrary, I am 
more satisfied by seeing the discrepancies in your observations faithfully recorded than I should 
be by seeing any attempt to make them close more nicely, by which people sometimes deceive 
themselves, but cannot deceive me. ... 

The Malwah map will. ..require more correction. Captain Gerard has the ..task of defining 
the great outline and the position of the principal places, as that can only be Hone by a 
person of.. -experience, ... in the possession of.. .good instruments. He has laid down the line 
from Nurwar to Bopaul [ 89 ]. ... I will desire him to send you the correct protraction of the 
southern part. ..which you may consider as a correct framework to which to adjust your detail. ... 

It is best always to arrange your survey in circuit. ..as recommended in the M.S. paper of 
hints I sent you [ 88 ]. When you have made a round, the agreement of the sum of the... 
distances on the meridian and perpendicular will shew the goodness of your work. It will 
not indeed do so exactly, because of curvature, but that difference is beyond the power of your 
instruments. ... The bast way is always to observe flags or some well-defined mark 2 . 

Gerard writes of his circuit through Malwa that 
from Jypoor to Kota I have great reason to depend upon the survey, which was done by 
means of azimuths & latitudes. ... From the latter place to Neemuch, which for upwards of 
half the way hail never been travelled by a European, the survey will probably be. ..as correct 
as most of those made by a perambulator & theodolite, for the road generally led thro' a very 
thick wood. ... Even with my flags, upwards of 20 feet in length, I could seldom see 100 yards 
before me, so the bearings. ..are not at all to be depended upon 3 . 

Contrary to Mackenzie's practice in Madias, the Bengul surveyors were expected 
to work single-handed, and it was some time before Gerard obtained any help. 

When I was surveyor to the Board of Commissioners [ 22-3 ], I had three country-bom 
assistants, besides a European draughtsman 4 , so, with the exception of the survey of the 
route, & astronomical observations, I had little to do compared with the enormous deal of 
trouble I have had with the survey from Agra to Bhopal, ... [ where ] I had not a single assis- 
tant to help me. ... 

I had to survey the route, make enquiries regarding the supplies, water, rivers, boundaries, 
Ac. Then, as long as the weather was moderate, equal altitudes for the time, & ciroum- 
meridian of the sun for latitude, were observed every day, ... and at night the altitudes of 
several stars. ... I was often obliged to sit up very late. ... Besides this, I had to choose 
stations for signals, frequently from one to three miles off the road, & now & then I visited 
these spots without halting a day for that purpose. ... Moreover several short bases were 
measured, sometimes with the chain, but oftener with the perambulator 5 . 

The instructions given to Boileau [ 24 |, and his reports, are a further illustration 
of Hodgson's system. He was to run down his circuits from traverse tables, and 
projeot hi3 map from a table giving the lengths of a decree on meridian and parallel. 

There are those who suppose that to make correct surveys by taking the various roads 
which intersect a country is a task of.. .great ease. ... To run a loose line of 100 miles seems 
«asy, but if a great circuit is to be made and the line to be crossed.. .miny times from different 
points, and in different directions, ... much tact, ... skill, and experience, are necessary. 

You should use running camels as flag bearers. ... I would recommend your keeping 2 or 3, 
for.. .they are most convenient in bringing supplies, etc., from the nearest stations, and 
many other purposes. ... Perhaps you may prevail on the Judge to lend you 2 or 3 horsemen 
to carry your fla^s quickly [ II, 202 ]. ... 

You should change your guide, or Domha, at every village ; they will then willingly accom- 
pany you, and point out all the villages in sight.. .when you dismount to take bearings, and it 
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is beat to give into the Domha's hand a hog spear, or long bamboo, with whioh he will point, 
... while you look.. .over hia shoulders. 

You should take advantage of any mounds or heights near the road aide to get a more 
commanding view of the horizon, and in the evenings do the same from your camp, or its 
vicinity. ... I rely on you for making your notes explanatory, ... and your map usofully full, 
though there is no need to crowd it with very small hamlets 1 . 

In acknowledging Boiloau's map a year later, Hodgson congratulated him on 
the close of your surveying campaign ; it has been an arduous one, and I return thanks for 
your exertions and attention to my. ..instructions. You see how rapid and correct this mode 
of surveying is, and. ..when we can dispose our lines. ..in such directions that observed latitudes 
afford a check and scale for the distances on the meridian. ..we have little to regret that we 
could throw.. .triangles over our flat countries like the Dooab, studded with mango topes. 

If we could divide our ground into oblongs, and run up and down, with the difference of 
longitude and favourable diagonals, we might. ..make our map. ..as accurate, very nearly, as 
by trigonometrical operations. ... Certainly I would always determine points by triangulation 
...when circumstances allow, but when they do not, as in the greater part of the rich Gangetio 
provinces, we can perform our work without them. A triangulation to bo good should be on a 
large scale ; ... but we see. ..ridiculous operations called Trigonometrical Surveys, which are 
merely a confused entanglement of.. .network of smallskles, which. ..create. ..delay to no purpose 
whatever* [ 210 ]. It is really ridiculous to hear the grandiloquence which is put forth about 
trigonometrical surveys by those who know nothing about the matter, and who do not seem 
to know that in reality the measurement of a oabbage garden is... a trigonometrical operation*. 

The following extracts are taken from Boileau's later lieldbooks ; 

October 1st 1828. Marched from Agra towards Bhurtpoor... making use of two perambu- 
lators; No. 1 by Cory ; No. Ill, the large, or Seringapatam wheel [I, 199 ]■ Measured a line 
of 10 chains in the afternoon, and compared both the perambulators with it ( chain No. 677 ). 
Wheel No. I gave only 218 yards by 4 measurements, and.. .No. Ill gave 220 yards by 2 
measurements. Chain was of 60 feet. ... 

[ At the end of each day's march, distances resolved into eastings and southings ]. 

6th November. The difference of latitude by perambulator between the Taj at Agra 
and camp at Horub, October 31st, is 42' 22*' 14 N. Added to the latitude of the Taj gives... 
27° 53' 44'- 14 ; ... by meridian altitudes of the sun, 53' 39". 

This is quite as near as I could possibly expect. ..during a whole month's run, and indeed 
so near a coincidence is very suspicious, but I have. ..been unable to detect any error. ..though 
always on the look-out. ... The daily runs liave hitherto agreed very fairly with the observa- 
tions of latitude made each day with the large sextant, and this instrument agrees very well 
with itself.. .( four observations agree within 9 seconds ). 

The diference of latitude per traverse between the Taj at Agra and the Jumma Musjid at 
Delhi is obout 1° 27' 30", wliioh, added to the latitude of the Taj, would give...28° 38' 64" for 
the Jumma Musjid. ... The real latitude, however, being 28° 39' 13", my traverse must be 19", 
or 1/3 mile, short of the true distance in a rim of 150 miles. ... 

31st December 1828. In coming to close for the second time on. ..the Taj, ...I have... 
the following results of my 3 months circuit. ... Having never crossed the same line twice 
during a distance of nearly 300 miles, ... the total of errors. ..accumulated. ..will be.. .about 3/4 
mile. The total difference of latitude per traverse between the Taj at Agra and the Jumma 
Musjid ot Delhi...— via Deeg, 1° 27' 21"' 43...— via Ally Gurh, 1° 27' 14"-62. ... 

11th January 1829. Every morning. ..as soon as my outdoor work is finished, I. ..calculate 
the traverse and, having thus obtained the extreme points, ... I priok off the differenoe of 
latitude and departure.. .from the last fixed point, and then protract each bearing and distance, 
seriatim, beginning at the fixed point and terminating at the calculated extremity. ... 

In this manner each day's work is laid down upon each successive sheet of foolscap, which 
are so marked. ..as to be laid out. ..in one large map, and at the close of the season the whole 
are transferred to a single sheet by pricking through the principal fixed points, and then filling 
all details with a tracing frame, by which means a faithful copy.. .is obtained'. 



Babometbic Heights 

The use of barometers for finding height was stimulated by survey in the 
Himalaya, but the surveyors had the greatest difficulty in carrying these* delicate 
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instruments about, and the long glass tubes were constantly breaking [ 221 ]. 

Hodgson ordered two barometers from England, but 011 his river journey from 
BihSr [ 179 ] he had only one, with which he took regular readings, keeping notes 
as to their apparent reliability and variation with phases of the moon 1 . 

The barometer. ..hung in the centre of a heavy pinnace which, towing in calm weather 
up the stream, had little inclination : but it was always kept adjusted by a plumb lead. The 
thermometers, attached and detached, being also in the shade, close to the barometer, seldom 
differed more than two degrees. 

This barometer was broken on the Chaur peak, and Hodgson found the loss "most 
mortifying indeed" 2 . He laments that "a set of mountain barometers sent for me 
from England was mis-sent by the Calcutta customs house to Bombay & are lost, & 
without doubt broken " 3 . A year later he was joined by Herbert who brought up 
two new barometers from Calcutta, but these were soon out of action, and neither 
Hodgson nor Herbert were ever successful in filling spare tubes [ 33 ]. They were 
left to find height by theodolite and sextant , and by boiling water [ 34-5 ]. It 
was not until 1821 that Herbert received other barometers and, with corresponding 
observations made in Calcutta, was able to get a satisfactory height for Saharan- 
pur, their base station [ 38 ] ; 

Barometrical observations for height of Belleville Station, Saharanpur. This important 
point, it is hoped, is satisfactorily settled from 18 corresponding barometrical observations 
made at Saharanpur and Calcutta for that express purpose. ... On the arrival of a perfect 
mountain barometer in Calcutta, an actual contemporaneous comparison was immediately 
instituted with a similar instrument at Saharanpur — 1,013 feet is the height of Saharanpur 
above the sea* — and the whole list of places fixed by the survey lias been altered to conform. 
The series of 18 observations was made in August 1821. 

Herbert never mentions Gerard's height for Saharanpur, that was 
ascertained by the mean of at least 120 observations taken with two mountain barometers, 
which read off from the surface of the mercury to l/100th part of an inch. At Dehra I had 
only three observations of the barometers before they were broken 6 . 

Of their independent surveys to the upper Sutlej [ 40-3 ] Gerard writes that 
Herbert had no barometer, whilst I had two of the very best. ... Herbert's heights were 
calculated from the boiling point of water. ... At Soobahtoo he made several comparisons 
between his thermometer and ray barometers, and a difference, ... sometimes a degree and a half, 
... was no uncommon experience. ..from the difficulty of making the water always boil the same. 
... Besides, Herbert had no correspondent observations, whereas I always had, at Soobahtoo or 
Kotgarh, or both. Even Herbert allowed that my heights were more accurate than his*. 

Gerard took barometers on all his expeditions into the mountains [ 40-2 ], and for 
his surveys in Malwa [ 89-90 ] he made a continuous series of observations from 
Sabathu to Bhopal, a corresponding set being observed at the Surve3 r or General's 
office. The series began in October 1822, with readings at least six times a day, 
and continued during his halt at Gwalior, June to September 1823 ; 

I was unwell the whole of August, and on the 25th. ..I was attacked with a violent fever, 
... with an inflamation of the liver & spleen, which confined me to bed for upwards of a month. 
... The observations put down afterwards were observed by. ..officers at the Residency, but they 
were not regularly taken, and from 13th September were discontinued. 

Calculations were made both by La Place's formula, and also by Dr. Maskelyne's method, 
which always gives the altitudes of very elevated places too little, because the equation for 
the latitude is not taken into account. ... I have worked the observations according to both 
rules, as by so doing any error is discovered. 

With his brother Patrick he maintained observations at Sabathu for four 
years, the mean of observations at 10 a.m. and 4 p.m. giving the best value ; 

Some people reckon the barometer a very uncertain mode of determining heights, & this 
is true when imperfect instruments are employed, or when the places are remote from the 
tropics, and contemporary observations are not taken. 

He describes the process of boiling the mercury so as to dispel the air ; 

I have paid particular attention to barometers for these last 8 years, ... and, with the 
exception of my brother James [ 40 ], I have perhaps had more experience with these instru- 
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ments than any person in India ; moreover, from a constant residence of four years in the hills, 
I possessed advantages over most puople, &, I have had opportunities of measuring altitudes, 
both barometrically it trigonometrienlly, witli instruments of the most pori'eet kind, which 
were oven carriod to tho vast height of 111,450 feet. 

Mv brother & I measured upwards of u thousand heights at all seasons of the year and, 
when we hiul an opportunity of comparing the trigonometrical with tlie harometerical calcula- 
tion, the ililTorein e very rarely amount™! to 40 feet in altitudes of 6,000 A 7,000 feet, when 
the observations were taken in. ..October, November, March A April. 

He made SabSthu 4,091 feet above t he Surveyor General's office at Calcutta., 
or 1.120 feet above the sea 1 , taking the office height from "an accurate series of 
levels observed by Captain SchiiJeh" [ 14 ] a . 

For his survey of Kuinaun [pi. 6] Webb had " the best instruments procurable 
in England", but within a few months had broken no less than six tubes. He 
fitted new ones and got new barometers, and at the close of the survey had six for 
sale, all in good order 3 . Using five barometers, he obtained a height of 757 feet* 
for Kashipur, as against his preliminary estimate of (>.j0, and in June 1817 fixed the 
height of Kedarnath temple at 11,897 feet 6 , and of NIti Pass at 1(5, 814« [46-8 ]. 
Over 400 correspondent readings were sent lip by a friend' in Calcutta every month, 
and Webb preferred using the mean 

of the Caloutta observations for five days, to. ..that directly correspondent with my own. ... 
In steady weather [ several ] series of observations give the same results as nearly as possible, 
though made at very different times of the year ; but the continual travelling about, which my 
business as a surveyor requires, seldom permits observations to be made in a continuous series*. 

Blacker asked Bombay and Madras to collect correspondent observations over 
as wide an area as possible ; 

I have been engaged for some time post in preparing sets of barometrical tables for the 
calculation of relative heights, and have collected the observations of the barometer for many 
places. ... I wish them for so long a period back as may be had, and that, with the date of each 
observation, should likewise bo speoifie 1 the hour of the day. The height of the barometer 
should also be accompanied by the height of the thermometer for the same instant. ... I hope 
you will not think this letter a bore ; its object is entirely for the public service*. 

He told Montgomerie at Madras that 
there ought to be a mountain barometer and thermometer with each survey. There is one, I 
perceive, with the Hyderabad survey, and I hope it is employed. There is likewise one at 
the Presidency, with whioh the late Captain Mountford used to keep a register 10 . 

He asked both Grant and Bedford to keep regular observations and arrange that 
your barometer should he preserved free from injury until... it shall reach Calcutta, where it 
may be compared with the standard instrument in this office. Should you have occasion to 
carry your barometer to the top of any remarkable eminence, ... observations may be made at 
... — sunrise — between 8 and 10 a.m. — noon— 4 p.m. — or sunset. Corresponding observations for 
these times may be had in this office. Enolosed...is a small pamphlet on the subjeot 11 . 

William Cnllen, of the Madras Artillery, was another barometer enthusiast and, 
during 1821 and 1822. collected and compiled records stretching from Cape Comorin 
to Sabathu. This was an immense work, very carefully and clearly plotted, with 
excellent vertical sections 12 . 



Madras 

Surveyors in Madras had the inestimable boon of Lambton's trigonometrical 
survey which had been completed over the southern peninsula by 1810, relieving 
them from all anxiety about the aseuraey of their bases, and from the uncertainty 

'True value about M00 ft. Uo SG. 27-2-24 ; MRIO. M 507. >DDn. 198 ( 17 ), 2- 2-22 ; Webb 
quotes " A companion to the Mountain Barometer " by Thos. ,Tmi»a. optician, of Charing Cross. JROS. IV, 
1834(379). 'approximately correct. »pl. 6; 11,700 ft. •24 in. NE. of Bnilitniith, 16,628ft. DDn. 150 
( 104 ) 1-10-20. 'probably Alex. .John Colvin ( 1786-1881 ) : BC'S. 1805 ; Jt. Maflte. Suburbs, CaloutU. 
1817 ; or his father. Alex., meroh., of Colvin, Bugntt k Co. ; JROS. IV ( 376-7 ). 'MRIO. M 373 30-9-20 
•to Warden, Ch. Sec. Bombay, 31-12-24; DDn. 223 (13-0). 10 ib. (21 ). 2-2-2S. "to Bedford- DDn 
220 ( 101), 19-9-23. "Rev Btl. 11-4 -22 el M7.; map* * mwtions MRIO. 97 ( 13-39); 10 Col. ( 91-2 ). 
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of astrouomioal observations [ 94, 190 ]. In spile of Mackenzie's anxiety for uniform- 
ity of system, however, he left each surveyor to take up the detail by theodolite 
traverse or planet able, as he considered best. Surveyors trained at the Military 
Institution and many of the assistants from the observatory training school favoured 
the planetable, whilst those trained under Mackenzie favoured the traverse. 

Travancore is a difficult, wooded, mountainous country, and though Ward 
admitted the value of the planetable for the most detailed survey, he found it 
necessary to have the whole section covered with. ..points. ..not exceeding 3 or 4 miles from 
each other. ... When stations are at some distance, the lines drawn from them to the plaoe of 
observation from 3 stations... would scarce meet in one point, ... &...a compass whose diameter 
is about 4 inches should be used to enable the surveyor to set his table. ... 

I have had the environs of this place surveyed with the table on a large scale. Tho' the 
space did not exceed 3 square miles, & with the aid of a number of points, it took 10 days to 
complete, which. ..is a long while for so small a tract. A person. ..feels awkward. ..in the beginn- 
ing, but after a few days practice it becomes easier & may be used with facility. ... 

It is useless in a hilly & woody country where very often one has not a glimpse of his points j 
the surveyor must then have recourse to measurements & the compass in the usual way. 
I regret having brought three of them ; one. .-is nil I require, & in lieu of the others I 
should be very glad if I can get another small hand)' theodolite & a wheel 1 . 

His own task was to fix points lor his assistants by triangulation ; 

Bird. ..has unfortunately been confined with a fuver the whole of this month. ... I have 
been out a few days to the north and succeeded in surveying a pretty extensive tract, ... & 
came in the day before yesterday & succeeded in laying it down in the plan. ... 

The climate among the hills is supposed to be more wholesome during the rains, and soon 
after it, but to approach their vicinity in the warm weather is generally thought dangerous. ... 

I supplied Turnbull with. ..triangles, as well as could be obtained, & mostly well defined 
points. He must, I find, previous to commencing the survey, place flags on them, of which 
I cannot see the propriety of ; a flag or tree on a table hill or bluff is. ..necessary to define the 
...station, but to trouble the inhabitants to place them. ..on every hill. ..causes a loss of muoh time 8 . 

My own time is just now occupied in carrying on the triangles ; and. ..a series of inferior 
ones are necessary, which gives me a good deal of trouble. ..owing to the apparent flat surface 
of the country. ... 

The gentlemen employed... under.. .Captn. Arthur [II, 131-2] appear not to have taken 
any notice of the Divisions in their survey. I have had opportunities of comparing their 
sections, ... & find they have been minutely laid down ; even in the most intricate parts have 
they observed the details with such a nicety that if that survey was allowed to go on in the 
same style, I believe it could not even now have been concluded. 

I have only observed one deviation from our method ; they have-.. carried on. --without 
consulting a Register of Villages ; the consequence is that for every ten villages, on an average, 
only one has been inserted on their plan, & these appear to be the principal in each sub-division'. 

The country to the n.e. of Quilon, up to the moiuitains, appears as an ocean of wood, 
with scarce one imminence above another. The query is how a series of triangles. ..is to be 
carried on. You will by an inspection of Coll. Lambton's triangles see that his points are from 
20 to 50 miles apart, which must have been owing to a want of defined objects 4 . 
After Connor's arrival greater use was made of the planetable, with triangulation 
still the essential basis [ 110 ]. 

Mount ford's survoy of Guntfir [96-7] followed the style of the Military Institution 
[11,215-6], though more attention was now paid to boundaries and villages ; 

The trigonometrical operations of Colonel Lambton form the basis. ..from which intermediate 
stations were determined. ... The instrument.. .was a common nine-inch theodolite, by whioh 
the three angles of tho principal triangles were generally observed, and the excess or deficiency 
added or subtracted. ... The.. .survey having been divided into sections ( as... by the Military 
Institution ) of 8 by 4J miles [ II, 128 ; III, 120 ], the principal stations, ... were referred.. .to 
the section lines, ... parallel to the meridian and perpendicular [ of Carangooly, II, pi. 16 ]. 

Tho stations being laid down by the distance from these lines, their correctness was as- 
certained by measuring tho distance from each other [ 216 ]. Four, six, or eight, of these sec- 
tions were allotted to each assistant as. ..convenient, ... having as many hill stations as possibls 
protracted. ..to aid in laying down the detail. 

•DDn. 138 ( 185-6) 10-11-16. *ib. (187-9), 28-11-10. «ih. (204 ), 28-3-17. «Swinton'i 
tritngulati'm \ II. 243-4 1 : ■•>■ ( lu0 )- 2rt— 1 1 -IS. 
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The principal villages have been registered... by their bearings from two.. .stations, or by 
the bearings of these stations frora...the village, ... by a theodolite or small circumferentor 
[ 229 ]. (In some cases these angles were taken by the plane table, and afterwards measured 
by.. .protractor 

Much confusion was experienced with village names, not only from differences 
in pronunciation and doubtful transliteration, but even from the existence of two 
or more forms of the same name, or from the use of a name in the official list that 
was never used by the villagers. Mackenzie insisted that the surveyors should 
follow the lists supplied by the Collectors [ II, 213 ; III, 105 ]. He writes to Sim, 
who had found particular difficulty at Pondicherry [ 98 ] ; 

The accuracy of the survey of the Military Institution has never been doubted. ... The 
intention of your present survey. ..is to. ..identify the names of the villages in the Collector's 
list, to be delivered up bye Sc. bye to tho French. As all the villages do not appear in the plan 
of the Institution, you are to enquire for them by name, & to mark them out on the maps. ... 
It appears to me very uncommon thnt in the short space of 16 years from 1793 to 1809, such 
a number of villages should change their names. ... I wish you to be sure of this. 

He answers Sim's enquiry — 
whether it be necessary to examine the boundaries surveyed by Summers — Certainly it would 
be useless to employ him & for you to go over it again, but, as you. ..doubt.. .the degree of 
responsibility attached to you, it is proper you should satisfy yourself, as the intention 
in sending an officer is to give a greater degree of authenticity to the work. ... 

But if we are to go over the whole of the work done by every assistant, what is the use 
of employing them by themselves ? ... What I should recommend.. .is to go upon the ground, 
... to observe the method followed, to enquire into it. & approve of it if satisfactory, leaving to 
him the detail. You can try one or two instances. What is wanted is the boundary of the 
French territory in general, not of every individual village 2 . 

Garling commenced his survey of the Nizam's dominions in Raichur Circar, 
where the country was not favourable for planetabling as Goa had been [ II, 158 ] ; 

The Nizam's country being divided into...circars, ... these divisions.. .and their subdivi- 
sions into purgunnahs, samoots, talooks, ... are to be. ..the foundation of the survey. ... 

Previous to. ..the survey of the boundary of a circar, the surveyor should have established 
a certain number of primary stations ; ... with these and. ..secondary stations. ..the situation 
of every village in the district should be ascertained. The groundwork.. .thus laid, the exterior 
boundary of the district should be next traced, and the landmarks.. .described. ... Any doubtful 
or disputed boundary should be noticed. ... 

In. ..tracing the boundary, ... the cusbas, forts, towns, and villages, coming in the way, or 
lying on either side, shoidd be laid down by angles with the stations or adjacent fixed places ; 
others may be taken by occasional excursions. ... 

The results. ..should be protracted in sections for the map as early as possible. ... One 
English mile to one inch is recommended for the provincial maps of the districts, and the 
names of the principal cusbahs, those of the inferior divisions, and the forts, should be dis- 
tinguished, either by the mode of writing, or some marks of reference 3 . 

In his final report, Garling gives a lengthy description of the formula* by which 
he computed his co-ordinates and concludes, 

The detail has been taken up by bearings with the compass needle of different telescopic 
instruments upon tripods, and made to answer as ciicumferentors. The stations have been 
for the moBt part taken at villages, with a view to meet the instructions of the Surveyor General 
that bearings from them to the principal points shoidd be registered*. 

In his triangulation of the Sagar Circar to the north [ 115 ; pi. 18, Suggur ], 
Garling observed all three angles of his primary triangles so far as possible, 
but, the country consisting of.. .broad swells of such nearly equal height, ... no very commanding 
spots oould be found 5 ; it was constantly necessary, on reaching an advanced signal (lag, to 
make some change in its situation, and thus lose the observations recorded, whioh are for the 
most part the mean of 6 or 8 readings of the angle. On the whole.. .sufficient data has been 
obtained to give assurance of its general acouracy. ... 

The table of elevations and depressions. ..exhibits greater irregularities than could be 
wished, but is. ..sufficiently accurate for all practical purposes'. 

1 MFC. 97, Gen. No. 23,414 ( 1-3 ), 1817-8. «DDn. 156 ( 41 ), 13-3-lfi. 'Mackenzie to Garling, 
18-4-16 ; DDn. 202 ( 84-90 ), & MFC. 10-5-16. 4 DDn. 101 ( 1 ), 1-8-18. 'Such ground would be equ.lly 
unfavorable; for tho planet-able. 'DDn. 104, M 185. 11-4-11). 
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In his report for season 1824-5 Crisp writes that the whole area for survey 
was subdivided into.. .field-sections containing each about one hundred Bquare miles. ... 

One uniform system prevails among my assistants. The instrument... to which their 
practice has been invariably confined is the theodolite. The daily work is noted in a field 
book, the left-hand page containing the angles and bearings, and the right-hand page a rough 
topographical sketch [II, 214 ]. ... The materials thus collected are immediately protracted 
and delineated accurately upon a field section book, and the whole work of the season, 
on returning to quarters, is embodied into one large map. ..by the two ablest draughtsmen 1 . 

Montgomerie had called for this report in order to meet Blacker's classification 
of surveys lit for incorporation in the new Atlas of India [ 120-1, 283 ]. Snell at 
the same time reported from Vizagapatam 

that two of the assistants survey with theodolite and keep field books, etc., one only making 
use of the plane table, the. ..method. ..most efficient and approved. As. ..the others have been 
for a long time accustomed to that manner of surveying, it would not. ..be advisable to 
introduce any other system among them, which would... retard their operations for a time. 
Generally each assistant introduces his own portion of survey into the fair maps 9 . 

Montgomerie was as ardent an advocate of the planetable as Garling [ II, 216 ], 
and strongly urged its general introduction 

instead of the field books which are now kept. ... The results obtainable by.. .field books are 
undoubtedly satisfactory, yet, with. ..much more labo\ir and time, neither the same detail nor 
the same degree of accuracy can be obtained. ..as with the plane table. ... The greatest, and 
perhaps the only, objections to the use of the plane table hardly exist in this country, whose 
surface is seldom enclosed, and whose climate, with respect to its dryness, are peculiarly 
favourable to the employment of this simple instrument. ... 

Captain Steel and Lieutenant Cunningham. ..adopted the plane table with the greatest 
advantage [125 ns.6, 12 ], and. ..each of these officers had minutely and accurately surveyed 
upwards of 7,000 square miles per annum with that instrument. ... 

The quantity surveyed by Captain Crisp and five assistants during the present season 
amounts only to 5,500 square miles ; but, admitting that each assistant could accomplish 
the survey of about half as much as. ..Captains Steel or Cunningham, the party would perform 
as much in one year as under the present system is now done in three years. ... 

The adoption of this plan would not interfere with the present...village register. ... The 
boundaries of districts could also be laid down and described with as much accuracy as at 
present, and the distance from one landmark to another along the boundary could be measured 
by.. .perambulator, as well as the principal roads. ... 

Surveying with the plane table is so very simple that I have not the least doubt but that 
the whole of the assistants would very soon acquire a perfect use of it. This was the case 
with the surveyors employed on the Travancore survey [119, 206 ]. Mr. Turnbull, now in this 
office, ... states that they made greater progress with that instrument than with field books, 
which. ..they had previously been in constant practice of. ... 

I.. .suggest the system of sections as adopted by the late Captain Garling. ... The scale 
of one mile to an inch would, in general, be sufficiently large for surveying with the plane table. 
... These sections, at the conclusion of the season, ... should be separately copied out fair, 
and put up together in a small case, with an index, in the manner adopted by Captain Garling. 
... Thus arranged, any hundred square miles of the peninsula could in one moment be pro- 
duced, and the whole of the original surveys. ..could be contained in a number of convenient 
sized volumes, and. ..be preserved with the greatest core for ages 3 . 

Crisp did not like the planetable and preferred 
angular instruments, ... especially. ..the theodolite. Perhaps indeed it is the only one which 
can ensure correctness and certainty. ... All the observations mode with it become a matter 
of record, telling in words and significant signs what the plan represents in the dumb show of 
lines and colouring. Its superiority over the plane table for accurate delineation is manifest. 
The latter is a vague and indeterminate instrument, leaving its results unfurnished with data 
by which to verify the operations and ascertain their accuracy. 

The chief use of the plane table [ is ]...to take a rapid sketch of a small tract of country. ... It 
may also be usefully employed in furnishing a spirited outline of a range of hills, whose apices 
have been previously determined by the theodolite. For such purposes it is well calculated but, 
since its deductions are produced by a mechanical process so that the loss of the plan is irrecover- 
able except by...a fresh survey, it should give place to an instrument of higher pretensions 4 . 



1 DDn. 183, M 173, 184 ( 302 ), 9-fl -2.1. « DDn. 202 ( 33 ), 1-6-2B. • DDn. 202 ( 147-53 ), 24-6-26. 
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Mackenzie had similar views, and regretted that Pickersgill and Garden had not 
made a careful theodolite traverse along the Nepal frontier [ 19 ] ; 

Why could they not follow the method so well observed by your son & by Mr. Auber T 
[ II, 430 ]. The plane table in well enough for giving the fact of a plain space, but for a limit 
with a Foreign Power that may hereafter be subject of discussion, something descriptive 
is wanted 1 . 

The Hyderabad party was withdrawn from the field at this time, and field work 
was not resumed until January I8:!7, shortly after which Crisp resigned [ 119]. 
Montgonierie returned to the charge in a letter to Webb, who relieved him ; 

The practice. ..of taking up the topographical detail of the survey by.. .angular instruments 
and field books is no ^adequate to the faithful delineation of.. .an extensive and diversified 
surface, that I. ..recommend your introducing that valuable and simple instrument, the plane 
table, into general use. ... Although long practice has made these assistants partial to the use 
of field books, yet I am convinced that the sooner they are generally abandoned, so much 
sooner will advantage be derived to the service. 

liy using the plane table many sources of error will be avoided ; the time which the assis- 
tants take up in protracting the work at home will be saved, and any inaccuracy committed at 
one station is immediately detected and corrected on the removal of the table to another. 

Field books will only he necessary when surveying with the perambulator in measuring 
the high roads, or in a close country, when no other instrument* than the perambulator and 
compass can be made use of-. 

In November I8J8 Montgonierie recommended that, in default of ficldbooks, 
the work of the planetablers should be supported by copies of their journals ; 

As surveys are conducted under this Presidency, ... it would only retard operations were 
the surveyors required to send in field books monthly, and as the detail is chiefly taken up by 
...the plain table, the subordinate surveyors have little occasion to use field books. ... The best 
check. ..would be to make officers. ..send in monthly copies, not only of their own diaries, but 
of every individual employed under them, ... and as writers are now authorised to each of 
the surveys copies of all diaries could be made out without interrupting the work 3 . 

From this time all officers joining the Hyderabad survey were trained in the 
use of the planetable and that instrument was adopted as the normal means of 
survey right through the Madras Presidency. It was through the appointment of 
Du Vernet to the Himalayan party of the Great Trigonometrical Survey in 1841, 
and of a few Madras sub-assistants to the Punjab in later years, that the art of 
planetabling was carried to upper India. 



Bomuav 

The most important of the Bombay topographical surveys were the Deccan 
•survey started by Sutherland and Jervis's survey of the Southern Konkan. 

The Deccan survey was based on triangulation extended from Garling's work 
to the south, and cheeked by occasional measured bases, but it was not of a high 
enough standard to maintain accuracy over so vast an area, and Shortrede's 
trigonometrical survey started in 182S was intended to provide a more trustworthy 
basis [ 130-1 ]. Detail survey was carried out by planetable to which the general 
open nature of the country lent itself, and the surveyors borrowed from Madras 
produced unusually large outturns [ 125, 208 ]. 

Jervis had worked a short time with the trigonometrical survey in Great Britain, 
and took great pains over his triangulation and the measurement of base-lines, 
but he tried to cover far too large an area for the means at his disposal. He was 
distracted by t he collection of statistics, and left the extension of triangulation and 
the fixing of detail largely to half-trained Indian surveyors, so that his work never 
reached a very high professional standard [ 126-7, 20 3 n.2 ]. He gives the following 
account of a base-1 itie which hp mpasurpd in May 1823 on & 
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level spaee...on the south aide of the Kutnagherry Bay. ... Having cleared and levelled it 
and built up the hollows with a narrow mud and stone bank, 1 divided the whole length into 
distances of 11 chains, each 50 feet. 1 chose this distance because the iron rod*, with which 

1 proponed to make. ..final measurement, were each 22 feet long ; anil 25 of these would. ..fall 
somewhere near these general distances. ... 

The whole was then carefully measured with the iron rods which were bii inch diameter... 
and, these having been laid off from a brans scale... compared with the standard scale in 
England, ... there could he no serious error in the total length. Unfortunately both my moun- 
tain barometer and thermometer had been broken, and I was unable to get the exact amount 
of reduction necessary. ... The whole, however, was carefully levelled with the levelling instru- 
ment. ... The base-line was remeosnred twice subsequently. ... 

The ends of the base were carefully marked with two lout; round teak wood stakes. 
Two larger sooparee trees 1 were firmly 7 tied with a white llag, und being high and erect they 
enabled me to distinguish the extremities of the base at the distance of 9 miles. ... 

For the station signals I. ..made up flags. ..of different colours, and i-onical stands consist- 
ing of 4 poles connected at the summits with an iron ring ; these, when covered with white 
dungaree bleached, enabled me to distinguish my trigonometrical stations nt a distance. ... 

On the sea-coast I could distinguish dark objects better than white ; ami when a point 
was to lie iixed... close at hand, 1 fixed saparee trees with a quantity of grass at. the top as a 
directing mark. ... For others more distant 1 made a large. ..cone of rough timbers, and 
covered it with gross. ... 

The theodolite.. .was not very good ; the limb is divided into arcs of 20' each ; the vernier 
again subdivided into arcs of 20". To these arcs not being. ..correctly adjusted to a common 
centre... I impute the small differences. ..of distances from separate series ; but a difference of 

2 yards is perhaps pardonable in such distances as exceed 20,000 yards 2 . 

Though Jervis's survey was pronounced "highly satisfactory by Sutherland 
[ 126 ], Hodgson did not think much of it ; 

The native sub-assistants have been employed by the Superintendent in assisting him in 
his trigonometrical observations, and. ..little or no attention his been paid to the detail. ... 
The detail work ought. -.to have held equal progress with the triangulation, and the latter only 
applied to the important purpose of establishing.. .corresponding points, from which others 
might be determined. ..by the.. .subordinate assistants. The multiplication of very small 
triangles should be avoided as causing loss of time, and leading to error [ 203 ] 3 . 

Jervis himself was extremely satisfied with his work, and in after years held it 
up to the British Association as the class of survey he would like to see extended 
all over India, but both Everest and Waugh rated it very poor stuff, and would not 
accept it for the Atlas of India [ 127 ]. 
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INSTRUMENTS 

Supply — Theodolites A Compasses — Sextants <fc Circles — Perambulators — ■ 
Chains — Chronometers — Planetables — • Barometers. 

THOUGH surveyors' allowances had been calculated on the understanding that 
they provided all their own instruments, there were occasions when Government 
instruments were issued on loan or payment [ II, 221 ]. It generally took at least • 
a year to obtain instruments from England and, though they could often be pur- 
chased from dealers at the presidency townB, or from brother officers, these were 
not always of the pattern desired. As a matter of policy, therefore, the Military 
Boards 1 maintained stocks of the more common instruments at their arsenals and 
depots, which were generally of decidedly inferior make, supplied by contractors 
in England whose first thought was financial profit [ If, 221-4, HI, 212 ]. 

In 1815 the Madras Government ruled that military surveyors on the Quarter- 
master General's establishment [ II, 321-2 ] should provide at their own expense, 
The First Class, One theodolite and stand — One circumferentor and stand — One plane 
table on stand, complete with compass and graduated brass ruler with 
fiducial edgo and sights— One 100 feet brass measuring chain, with 10 
pickets — One case of graphical instruments, with water colours, Ac, &c 
The Second Class, ... the same instruments, with the exception of the theodolite, and 
The Third Class [ the same ] with the exception of theodolite and circumferentor. 
The above instruments are.. .sufficient for ordinary purposes; but when Assistants Quarter 
Master General shall be employed in duties requiring a superior description of surveying 
instruments, or a perambulator and pocket compass, the q.u.g. of the army ia authorised to 
supply the same, with conveyance, from the public depots ; the officers to whom they shall 
be entrusted being held responsible for their preservation*. 

For the similar establishment of officers in Bengal [ 335 ], the q.m.o. was authorized 
to hold stocks of instruments as well as drawing paper. 

For some time the Surveyor Generals had been trying to build up stocks of better 
class instruments at the different presidencies, sometimes by indent on the Directors, 
and sometimes by local purchase. On taking over duty at Madras in 1810, 
Mackenzie placed a small order on England for his own account, and in 181ft 
persuaded Government to take it over ; 

Finding there was a considerable want of proper instruments adapted for survey and for 
drawing. ..I directed my agents in England to ship for me a certain number.. .made up by 
artists of character. During my absence these articles arrived and are now in hand. I 
beg.. .they may be purchased for the use of the Survey Department on payment of the prime 
cost, the expence of freight and insurance, &c, ... under the usual affirmation on honour [291 ]. 
They consist of 2 best theodolites, 4 small theodolites ( by an artist of repute ), and several 
other small articles, ... amounting to £227-4-0 3 . 

As he had now to maintain stock lists of survey instruments for the whole 
presidency, he asked that they should all be at his disposal ; 

While the number at the. ..Surveyor General's Office is comparatively few, there appear 
to be several. ..dispersed at such a distance. ..that they oould not be.. .resorted to for serviae, 
or sent down for repair, without loss of time. ... There are. ..43 perambulators, 68 brass chains, 
and 40 plane tables, a number that can scarcely be required for a long time to come in any 
department. Some of them being immediately necessary in this, ... the whole, ... excepting 

•Comprising QMQ. ; CE. ; Art. Comdr. ; Commy. Sen. ; etc; responsible for supplies, barraoks. etc 
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those belonging to the Observatory and the Trigonometrical survey, should be deposited at, 
or at least reported to, this office as to their state and condition 1 . 

Hodgson and Webb spent a lot of money on private instruments and found 
transport expenses in the mountains so heavy that they got special permission to 
charge ^hese in contingent bills. In 1818 Hodgson asked for the loan of 
perambulators and mountain barometers. I have hoen already at bo great h private expenco 
for those and other instruments, that I cannot afford to purchase all I want. I have already 
instruments, my private property, of the value of about 12,000 rupees, and lost an assortment 
in a ship taken by the enemy*, which cast me in England nearly £200 [ 31-2 ]. 

Perambulators are very useful in many parts of the mountains, but they are costly. ..and are 
generally rendered unserviceable in the course of 2 or 3 months, and 2 must always be run 
at a time [ 25 ]. All the mountain barometers sent to me from England have been broken ere I 
received them [ 33 ]. I should therefore be greatly obliged if 4 perambulators might bo sent 
to me, and should any mountain barometers arrive from England unbroken, that I might 
be supplied with some of them, to be returned to store when no longer wanted 3 . 

Webb made an equally urgent request ; 

My theodolite, a small but excellent instrument, with centre work, had a fall some time 
ago, since which time I have not been well satisfied with its performance, and it was to supply 
its place that. ..Government consented to grunt me the astronomical quadrant, which has 
proved unserviceable. ... In November 1815. ..an order for an astronomical circle was delivered 
to Mr. Troughton, with half the price (£75) in advance ; but my friends in England have not 
yet been able to persuade that excellent, but dilatory, artist to complete his engagement. 

I am desirous to return the quadrant. ..and, as I shall then have no instrument of any 
description belonging to Government, and have, including barometers, expended nearly £1,200 
on instruments, a greater proportion of which arrived ( or have since been ) brokon, I... 
request that a "portable azimuth and altitude circle" or a "repeating circle" of English con- 
struction may be supplied. ... No other. ..is sufficiently exact for accuracy 4 . 

Government issues were in small favour and Edward Garstin only applied for a 
level because his own was out of service 

I have one of the best levelling instruments in India, ... but owing to the negligence of my 
servants the stand. ..is lost. ... As it will take a considerable time to get one mode in this 
country, the duty on which I am now ordered would suffer a considerable delay should I be 
forced to wait till my instrument is repaired. ... I. ..make this application to have a levelling 
instrument lent me from the Company stores, which I will return as soon as done with. ... 

Although I have the theodolite which the liberality of Government formerly gave me to 
replace the instrument I brought from Europe and lost on service, yet it is so very bad an 
instrument tliat it is useless, as no possible adjustment can make it correct enough to. ..place 
the smallest dependence on it ( II, 223 ; III, 31 ] 5 . 

Sutherland had great difficulty in getting respectable instruments for 
Captains Steele, Ferry, and Cunningham, who are precluded from making. ..progress in the survey 
of the Southern Mahratta country [125 ]... owing to the badness of the instruments in their 
possession. ... Some.. .were supplied from Madras, but thoy proved to be almost unserviceable, 
and latterly have become quite so. As a temporary expedient.. .they purchased at their own 
expense such as were procurable in the market, but.. .these fell far short of the number required, 
and were of an inferior description. ... 

The instruments required. ..may be sent direct to Dharwar ; ... 3 theodolites ; 3 plain 
tables ; 3 cases of mathematical instruments. 

Not one of these was available at Bombay, but Madras was able to supply the plane- 
tables and drawing instruments, whilst the Surveyor General at Calcutta offered 
theodolites, to be sent round by sea ; "the store is not rich in instruments, but they 
are frequently to be purchased in Calcutta" 6 . 

In reply to Jopp's complaint of the poor quality of instruments sent out from 
England, Hodgson regrets "that the instruments sent are so bad, but while the spirit 
of contract and job prevails so strongly at home, this will be the case " [ II, 224 ]'. 

When Hodgson took over as Surveyor General in 1821, he found that instru- 
ments indented for so long ago as 1817 were lying unclaimed in the import ware- 
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house. He obtained sanction to take them on charge for issue to surveyors of 
the Q.M.o.'s establishment, or to "assistant surveyors, being European commissioned 
officers'", but not to those on "full field allowances of a surveyor". His request 
for a couple of sentries to guard against " house breakers" was refused as ; 'the 
chowkydars belonging to your establishment will suffice" 1 . 

For the revenue survey parties of the Upper Provinces [ 150-1 | he indented for 

30 plane tables* of the most approved construction, complete —IS small strong theodolites of 
5 inches diameter, with single telescope — 30 circumferontnrs, or surveying compare*, of the 
best construction, with plain sights and tripods — 13 small sextants of 4 inches radius, without 
stands. The instruments. ..are not. of the expensive description. ..required in the geographical 
uud astronomical branches, ... but merely such as arc most useful in laiul revenue surveys. 
Though [ have calculated. ..for fifteen surveys of the zill«s...[ do not expect that for a consider- 
able time they can all be commenced [ 140, 151 ]. ... 

The officer... requires instruments of a superior description, but.. .at his own expense. The 
instruments mentioned in the indent are only intended for the assistants. ... 

The instruments made by Mr. Troughtou are much more valuable than those.. .by any- 
other maker in Europe, and though their cost may sometimes be rather more than thcfce of 
inferior artists, it is well compensated by their exactness and strength, and the peculiar fitness... 
to the purpose for which they are intended. ... T have never seen any mountain barometers 
sent to India by Mr. Tmughton which did not arrive hi safety* [ .'o\-5, 221-2]. 

As neurlv a vcar must elapse before the instruments. ..can arrive in [nrlia, I. ..suggest... 
mv being allowed to purchase such as. ..are occasionally advertised for sale, ... f and ] to 
purohase a few elementary books on. ..land surveying for. ..the young men in the office and 
at the Orphan School [ V" "o ]• and also a pmr of 18-inch globes which are required in the 
office. ... The cost of the globes will bo .101 > rupees 3 [ 179]. 

Request for local purchase was repeated four years later ; 
A large supply of colours and brushes also would be very desirable, as the consumption in the 
preparation of so many maps is great. The cost. ..is heavy when purchased of the European 
booksellers, but perhaps Lieutenant Wroughton would. ..get them in the bazars and auctions ab 
a more reasonable rate 1 . 

The disposal of private surveying instruments was often a matter of financial 
urgency for an officer leaving Tndia, and it was a serious blow to James Gray, 
of His Majesty's 41st Regiment, when Mountford refused to recommend the pur- 
chase of his best instruments because they were "on a delicate and expensive 
construction, better suited for private use than for the public service". Mountford 
relented, however, and recommended their purchase for the Great Trigonometri- 
cal Survey, at a price which Gray accepted under protest : 

You appear to have quite overlooked the great additional expense of working silver and 
gold above brass, and...I declare upon my honour as a gentleman that the sum. ..viz., one 

thousand pagodas 5 , is considerably under prime cost I am ready to sell the instruments 

for the price you hav e estimated, ... viz. 2.6(13 rupees, having depended upon their sale for my 
passage to England and, as in all probability my wife's life depends upon my going in the 
Caledonia, I trust you will expedite the matter as much as possible 8 . 

The instruments which Grant took with him to Burma in 1825 were mostly his 
private property recently obtained from England, and included 7 

I eigliteen-inch nRtronnniical. snd 15-inch azimuth circle | 159 ], 



ctijt-iron stands Sicca Rupees 2,800 

I three feet tramtit instrument 700 

I 12-inch reflecting circle 450 

1 4S-inch focal lenjfth telescope for Jupiter's satellites 5J50 

2 mountain barometers, complete 250 
J box chronomotcr, by Cope [ 21S ] 1,000 
1 watch ,. by Hare 450 
1 one-hundred feet standard steel chain, for measuring a base . . tfio 



In addition... I have taken an 18-inch transit, in case there should be any difficulty 
...from the nature of the country in carrying from one place to another the large 3-feet transit 
instrument. ... I purchased one of Mr. Corey's from Mr. Mills 9 for 450 rupees. ... 
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'Die circle is the only instrument of the kind in India, excepting a smaller one in the Madras 
Observatory, and very inferior. The transit instrument is more common, but no one in a 
hundred knows how to use it. for it is to be learnt only from experience. 

The whole expense I have gone to exceeds 8,000, whereas every other officer has instru- 
ments from the public stores, such as theodolites, chronometers, mid, I believe, there is one 
transit at Arracan, but these are instruments of the second order, and are of inferior value. 
Moreover, if any of the instrument!) are lost, 1 shall naturally expect the Government to cover 
the loss. ... I shall, however, insure them as far as Rangoon, and Government will not, I 
presume, demur at so trifling a charge 1 . 

As a special case the Surveyor General asked Government to purchase these instru- 
ments and allow Grant the use of them 2 . 

Wilcox lost his best instruments by the sinking of his boat on the Brahmaputra 
[ 54 ]• nn d tne Surveyor General could not replace them for some time ; 

The loss is much to be regretted, but I. ..hope that you are still in possession of some. ..that 
will at least give a bearing. ... I am not at present able to send up. ..instruments. ..for there are 
none in store and none in Calcutta. I expect, however, ... a portion of those which are now 
at Afakan, and they will be sent off to Goalpara as soon as they arrive 3 . 
Nearly two years later Wilcox received 

the instruments over the hills from Silhet without any other accident than the loss of one 
of the screws fastening on the large level of the theodolite, but it is of little consequence. 
The theodolite is a very nice instrument. ... 

I have thought for some time past of getting from Troughton a transit and azimuth instru- 
ment, ... one of the most generally useful, but I do not know the sum necessary to remit, ... nor 
do I know how to quicken that admirable artist, who I understand is sadly dilatory [ n 2 ]. A 
list which I liave just received from Mr. Thacker 4 includes a transit — maker nameless — price 
Kb. 500 — but I knew of another which was to be disposed of when I was in Calcutta 5 . I have 
not anything to take the measurement off for a graticule but a warped rolling parallel ruler by 
Berge, nor any instrument to prolong a line but my brass parallel. Should you be able to 
spare a beam compass with a Guntor scale, they would prove materially useful. I lost an 
excellent beam compass in my bauliah 6 . 

I am much disappointed in drawing paper ; to make sure of having it good, I wrote to a 
friend to get me the freshest in Calcutta. I have paper of 1822 that you sent me. 

In an accurate survey, what shall I do without a good, circle or sextant ? Can you have 
the goodness to have tried that circle at Thackar's, which may be better than those sent by 
the Company. I must, however, fairly try the one 1 have". 

Hodgson replies ; 

I have not yet brought a chronometer for you, but am on the look out ; one 1 will lend 
you from the office [ >i8 ]. ... Instead of sending you a large sextant as 1 mentioned, I will 
despatch by Dawk Banghy [ 11, 2ji n.5 ] a small stout new one which will be more useful to 
you in your difficult journies. ... The reflecting circle you may retain ; if on making all adjust- 
ments you find that really bad, ... you may use it as an equal altitude- instrument, as you 
cannot have too many reflecting instruments. ... 

1 will Bend you a marquoiee scale which will serve ; ... beam compasses are not required 
for such small work, nor have I such to spare. ... I am glad the purchases please you, and will 
do all I can respecting a good chronometer the first time I go to town 8 . 

At Madras, Mountford asked for a conucopula [ I, 290 ] to look after 
the mathematical and surveying instruments. ... You are well aware of the unremitted atten- 
tion which is required for their due preservation. ... Besides which, there are frequent issues 
and receipts. ..to and from the several parties. ..requiring care and superintendence in packing, 
duties which at present devolve on the officer in charge unassisted 9 . 

At Calcutta Mohsin Husain was engaged for charge of the instruments, whilst 
the Registrar, Rawdon Burke, was responsible for the stock lists. To assist safe 
custody the Bengal Government ordered that every article should be engraved with 
the Company's mark and -'an indelible number corresponding with entry in his 
records " 10 . The Directors co-operated from England and ordered " the Company's 
mark to be engTaved in some convenient place upon all such instruments hereafter... 
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constructed for our service 1 ". In spite of this precaution the stock lists got into a 
ead mess, and Hodgson writes just before handing over in 1829 ; 

In the office.. .are lodged various u\struments, the property of Government, which it has 
been the custom of my predecessors to furnish to various applicants on the authority of Govern- 
ment, or to surveyors, ... at the Surveyor General's discretion. Regular books have been kept. ... 

No settlement appears to have been made for the last ten yeirs, although within that time the 
charge of the office has passed into new hands several times, nor would any demand. ..have now 
been made against me, had I not accidentally put the question to the Accountant General. ... 
In consequence of drawing their attention to the subject, I received one year ago an account 
amounting to rupees 55,924-15-fi. ... I endeavoured to answer by making out a statement 
exhibiting on the one side the number of instruments for which 1 was debited, and, on the 
other, issues taken from the book kept by the Register 2 . 

Three cases of deficiency are noticed ; they are of old instruments, and when new did not 
amount altogether to perhaps 120 rupees value. ... Mr. Morley 3 .. .appeared to think a receipt 
voucher was required for each individual entry. 

Permit me to observe on the extreme hardship. ..this will entail upon ine ; my passage 
wos taken under the idea that the same release would be given mo as to the other Surveyors 
General, from whom no such documents have over been required 4 . ... Though such vouchers 
can be provided in time, it. ..would require severul months to obtain them all, separated as the 
parties must be, many of them perhaps dead, while I have not so many days to spare. If 
such a rule be enforced I cannot possibly proceed to England this season. ... A new rule is 
made for me, and the accounts of proceeding Surveyors General saddled on mo. ... 

It is only 12 days since I received a second account amounting to 24,188-10-51 rupees, 
and I have in that time prepared a similar statement. ... The samo objections were made 
to this, and I was further informed that a third account would be sent immediately, amounting 
to 13,169-1-3-0 rupees. ... I respectfully solicit. ..a release. ..and that if vouchers are... absolutely 
necessary the production of them may not be made a cause of detention against me 6 . 

Government gave Hodgson the discharge he asked for, but ordered that Herbert 
[ 301 ], should give receipt for all the instruments on charge, and take steps to 
procure vouchers for the full period Hodgson had held office. When Everest became 
Surveyor General in 1830 he raised the matter again ; 

It is in contemplation to debit the Surveyor General with all the instruments belonging to 
the Survey Department. ... When the late Surveyor General. Lieut. Colonel Hodgson, was about 
to proceed to England he was involved in very great difficulties on this special account ; the 
various receipts and vouchers, though regularly produced, were in no wise considered adequate 
to exonerate him, but he was expected either to produce the instruments, or replace such as 
were deficient at his own cost. ... 

As officers in charge of surveys are constantly liable to be removed by death or sickness, 
or to be called away on military duty, instances must be of frequent occurrence wherein I 
can have no means whatever of reclaiming from them what has been issued. 
He asked that on the issue of any instrument to a surveyor a debit should be 
transferred from the Surveyor General to the surveyor, as was the procedure 
followed by the Great Trigonometrical Survey in Ireland". 



Theodolites & Compasses 

Theodolites differed enormously in design and quality ; the instruments used by 
the Great Trigonometrical Survey are described elsewhere [ II, 251-55 ; III, 257-60 ]. 
It was almost universally accepted that any sent out by the Company's contractors 
would be coarse and unreliable, and any surveyor who was at all keen on his work 
either brought his own theodolite out from home, or tried to pick up a good one 
by local purchase [ 211 ]. Ravenshaw, of the Madras Engineers, who had done but 
little survey, was glad to sell one of his own, 

upon the plan of General Roy's and Colonel Lambton's theodolite, and about half the size. 
It is well adapted for all the purposes of surveying, and of taking angles of elevation to the height 
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of 60' altitude. ... The instrument appears to be in perfect order and well packed up. I had 
taken out and observed the micrometers, telescopes, etc.. Of the powers of the latter, as 
there was no distant object visible from.. .the Engineer's office, I could not judge. 

The only objection to a theodolite of this construction is that it is not calculated for observ- 
ing stars near zenith. ... You must have another instrument for astronomical purposes ; an 
additional expense will be thus created and, what is. ..in this country more important, an 
increased trouble in transporting the two, in place of one, from station to station. ... If you 
are inclined to purchase it, I shall get it sent to my house, where I have a tolerably extended 
horizon — put it up there — and examine everything about it more particularly 1 . 

Grant writes from Gorakhpur in 1820 : 

I have not hitherto been able to obtain any instrument to mort.sure accurately terrestial 
angles of elevation. I have, it is true, a very good theodolite, but the vernier of the vertical 
arch counts only to one minute, and is therefore totally unlit for small angles such as the 
elevation of distant mountains. ... I had ordered from England a large theodolite counting to 
seconds of a degree, but it could not be prepared speedily, and in lieu of it I expect. ..a fifteen- 
inch azimuth and transit instrument, and one eighteen-inch vertical circle 2 . 

The latter instrument arrived in time to accompany him to Burma [ 213 ], 
where he was obviously disappointed with it, for he writes that the "makers are 
not likely to rise in public estimation an astronomical instrument makers. They 
are infinitely behind Dollond and Uarey in this respect" 3 . It was never used after 
Grant's death, and Everest found it in 1831 

amongst the lumber of the Surveyor General's Office : an old instrument by Harris, consisting 
of a vertical circle of 18 inches and an azimuth circle of 15 inches diameter, which had been 
purchased by Government some years before from the estato of the late Captain Grant, ... 
but which had never been of any use — and indeed never could be — for the axis of the azimuth 
circle, originally too weak, had become unsoldered ; the sheet brass of which the columns were 
formed was so thin that it yielded to the pressure of the thumb, and had been indented in 
diveree places, thereby causing great distortion of figures and unsteadiness. The columns were 
both taller than they should be, and not sufficiently tapering, so that the whole was the very 
type of disproportion and top-heaviness 4 . 

The combination of altitude and horizontal circles into one instrument was at 
an experimental stage and passed by various names 6 . During 1824 and 1825 the 
Surveyor General was allowed to purchase an altitude and azimuth circle for 
Rs. 2,000 and a second for over Rs. 3,000. The first had belonged to Hodgson ; 

An azimuth, altitude, and transit circle, 12 inches diameter, made by Troughton, and 
divided, the vertical circle to single seconds, the horizontal to 5" with micrometer. It is an 
excellent instrument of the size 6 . 

He writes to Wilcox in Assam [ 214 ] that 
in the second volume of the Astronomical Transactions' is the description of another circle 
by Dollond which I would prefer ; it is small anil strong, has two telescopes for altitude, so 
that one views the stars direct, the other takes it in quicksilver, a mode I practised long ago, 
only I had but one telescope to my altitude circle : this Ims 2, and you may alternate with 
great success. It has also an azimuth circle. I sent the description of this to your neighbour 
Fisher in Sylhet [512], who has ordered one 8 . 

The theodolite used by Jopp and Shortrede in the Deccan [ 130 ] 
was made by Troughton & Nimms, and was procured from England by Captain Jopp. The 
lower circle was of 18-inch diameter, and was read by three moving microscopes, the circle 
being fixed to the feet. It had a vertical circle of inches, read by two verniers to 10*. It 
had Borne original defects, and was latterly further impaired by use — and several acoidenta 
which it met with — so as to be unlit for delicate observations 9 . 

Of the smaller instruments, Everest describes a six-inch theodolite which he 
had used for seven years, "unquestionably the best instrument of the kind with 
the department on account of the excellence of its telescopes" 10 , and Cheape used 
a theodolite by Troughton divided to 20', and reading by vernier to 20", with two telescopes, 
tangent screws, etc. This. ..I have tried in measuring the three angles of the triangles in the 
Naaf River, and never found it to err more than 10" in the sum of the angles 11 . 
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Fisher used "a 4-inuh theodolite divided to minutes, by Worthington & Adams, 
for the traverse, and a larger one by Watkins for fixing points by triangles" 1 , and 
most of the revenue surveyors found a 4-inch theodolite sufficient for their needs. 

For the mere running of traverses where vertical angles were not required, 
many surveyors preferred a good compass or circumferentor [ 1, 201 ], and Grant 
writes from Gorakhpur [ 151, 159 ] ; 

The angles. ..were observed with one of Gilbert's newly invented surveying compasses 
[ II, 23- ]. To the Hy of the compass there is nil ached a silver metal ring, eight inch™ diameter, 
the arch of which is divided into thirds of n degree. The fly is placed in the focus of a pris- 
matic lens that shows the lino of colliimition made by a wire in a sight vane, and the degrees 
observed. Near the sight vane there is an unsilvered speculum for rejecting the sun in order 
to find his azimuth, there are also two coloured glasses. 

The whole is fitted in a box that turns horizontally in n conical socket. As the want of 
telescopes was a great objection to this instrument, I procured a two-feet achromatic, to 
which 1 attached a metal axis with two arms branching out conically like those of a transit 
instrument. The ends of these rested on two brass... pillars, that were screwed down to the 
compass box, Jt placed truly perpendicular to the magnetic, axis. 

For common surveying this instrument is better than the best theodolite. It is more- 
convenient, requires no adjustment, and saves much time. When any groat accuracy was 
required, an excellent theodolite was used fitted with a lens, but as the power of the telescope 
was not great, I often applied a two-feet refractor, which by a peculiar contrivance of the 
glasses, I caused to magnify KM) times 3 . 

Bedford also preferred a good surveying compass on a stand [ 101 ]. 

Sextakts & Circles 

For astronomical work quadrants were passing out of favour [ I, 199-200 ]. 
Nearly every surv eyor had a sextant or reflecting circle which possessed 

very superior qualities over the sextant, though in principle anil ose it is the same as a sextant 
with a complete circle instead of only the arc of a circle [ I, 100 ; II, 2.19-30 J. ... Index error 
may be eliminated by observing forward and back. Other errors are eliminated by reading 
the three arms of the index round the limb. Moreover angles may be measured as far a3 
150 degrees ; consequently the sun's double altitude may be observed when his distance from 
the zenith is not less then lo degrees- 1 . 

Cheape used "a sextant by Trough! on, about 10 inch radius, divided to 10 
minutes, and reading by vernier to 10". The observations for latitudes by snn'a 
meridian altitude. ..have been found to agree to 5"*". Grant had a battery of 
three sextants. Two, by Gilbert anil Kate 5 respectively, of 8-inch radius, and one of fifteen 
inches. ..by Mr. Troughton. The sextant made hy Gilbert was a nautical one, counting reflected 
altitude to 15 seconds. The construction was good. The telescope however, was of too small 
a magnifying power, and the metnl expanded so much during the hot winds that no reliance 
could be placed upon it within one minute [ 178 ]. In cold weather it answers exceedingly well. 
Bates' sextant is superior being more accurately divided ; the arch also is silvered, and the 
telescope is in every respect superior [ 180 ]. 

The sextant made by that incomparable artist Mr. Troughton is of admirable construc- 
tion. The arch is platina. the divisions on the nonius were into 10", consequently in reflected 
altitudes into 5". There were four achromatic telescopes of different powers. Accompanying 
the sextant there is an artificial horizon made by Troughton on a new construction'. 

Wilcox found his sextant had a persistent error — " Altitudes shown by it are too 
small in the proportion of perhaps a half second in the degree" — He was equally 
disappointed with a circle by Gilbert ; 

I have taken lunars with it. The divisions of the verniers are excessively coarse, & the 
index glass appears faulty, yet I hope to do better with it when better acquainted with its 
errors. I should be glad to get on any terms a good angular instrument of sufficient radius. 
It is bo excessively unpleasant to work in the dark, using approximate corrections on imperfect 
data. The cirole...I should be happy to put on board the first boat travelling your way 7 . 
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Hodgson then sent him from the revenue survey stock [ 213 ], 

a small stout sextant which you can easily carry, that with a stand would be a mail's load. 
I do not use stands ; nothing can equal a human hand and the motions of the wrist ; a steady 
hand and quick eye are best, and practice makes perfect. 

It is not astonishing that discrepancies are found among small instruments ; ... makers 
cannot divide so near as they pretend, nor can observers observe what they cannot see, i.e., 
10" or so. Many things may accord, and yot be all wrong, hut a mean of many sights will give 
you all you can want for. your purposes, probably the truth within 15" in latitudes 1 . 

Chronometers 

Cheap chronometers were easy to find, hut large prices had to be paid for any- 
thing really good. Grant valued Win at Rs. 1 ,000 and Rs. 450 [ 213 ]. For Danger- 
field's trip to Cochin China [ 267 ] the Surveyor General could not 

conveniently spare any. Two. ..are undoubtedly. ..necassary to the perfection of some of the 
scientific objects contemplated. ... Captain Dangerlield...has one.. .which was my private prop- 
erty, and purchased with other instruments by Sir John Mulcolm...for...use in Malwa [84]. If 
the Agent to the Governor General should. ..purchase another. ..in Calcutta, where they are 
easily procurable, ... it would be advisable to do so 2 , 

Hodgson reports that Herbert was 
plundered by a gong of horsemen. ..between Gwalior and Agra 3 , notwithstanding he had a small 
but insufficient escort. The banditti attacked his baggage on the high road, and by day. 
Among other losses was that of a chronometer, his private property. I. ..indent. ..for a chrono- 
meter for him. ... An assistant surveyor on 100 Rs. a month cannot be expected to purchase 
such valuable instruments. When he was appointed. ..he was allowed several instruments from 
the store, but did not apply for a chronometer, having one of his own. ... 

I have been at much expence in buying very valuable time-keepers ; a pair by Molineux 
cost me 2,400 rupees, and one by Brochbash about 90 £ sterling in England. They are my 
private property, but an assistant surveyor cannot afford to buy such high priced instruments. 
... Two chronometers at least are necessary in carrying on difference of longitude by transference 
of time, but 3 make the results much surer 4 . 

Gerard recommended the purchase of a number of instruments from Mr. Sinclair, 
a merchant of Bareilly, amongst which was 

a very handsome and good -going gold chronometer, made to order by Dubois and Wheller, 
inventors of the inclined motion clock, etc., Rs. 500. The chronometer, if it is good, is 
amazingly cheap, and I would recommend the Board to purchase it, because Mr. Blandford 
and I would then be able to determino differences of longitude of 50 or 60 miles by means of 
rockets within a single second of time [ no, 189 ] 5 . 

Hodgson sent up a chronometer to Wilcox at Sadiya [ 214 ] by a Mr. Bruce 6 ; 

The chronometer. ..belongs to the office. ... I have not had opportunity to purchase one for 
you yet ; if I did, I could not rate it till the weather clears up. ... If I can get a good chrono- 
meter for Rs. 600 or 650 I will send you, and I think I can. The middle sized box chronometers 
are best ; it is of no advantage to have pocket size which cannot be carried in pocket. The 
trouble of carrying in hand like a basket. ..is the same for large or small ; very large I do not 
like, but sufficient room for your work is desirable. 

To. ..send any chronometer by dawk. ..would be certain destruction 7 . 

In 1828 there was a battery of six clocks and chronometers at the Surveyor 
General's office, where their rates were taken regularly. The makers were — 
A. Barraud — B. Cope — C. Earnshaw — Parkinson & Frodsham. The chronometers 
which Olliver sent down for repairs were, however, passed to Gray, the watchmaker, 
who returned them with a detailed report of their rates 8 . 

1'ekamdulatobs 

Perambulators were still the normal means for the measurement of distance. 
In the hills, where they were generally supplemented by pacing or calculation from 

1 DDn. 120 ( 261 ). 28-8-27. ' DDn. 196 ( 111 ), 5-10-21. 'on his wav baok from duty with 
Bnerre Army [34]. 4 DDn. 157 (7), 1818 ft 152 (38). 1-3-18. 'DDn. 133 ( 286 j, 18-7-18. 'obviously 
C.A. Brace, trader of Sadiya. 'DDn. 220 ( 161 ), 28-8-27. > DDn. 175 ( 12 ) ft 231 ( 204 ), of 5-12-29. 



Perambulators 219 



time [ 196-7 ], readings had to be heavily corrected for the steepness and winding of 
the path [ II, 197-9 ]• Perambulators from England were expensive, and their work- 
ing life a matter of a few months [ 212 ]. The old Madras pattern attributed to 
Pringle [ I, 198-9 ] was still in demand, with various improvements, and Mackenzie 
had a number made up by the commissariat at Fort William ; 

1 send you the Madras model with a perambulator wheel, and, as the one you writ me 
turned ovit exactly the same measurement, 1 think there is no danger of the principle being 
mistaken, which is prec isely the same as that of the common Europe perambulator, or way- 
wiser, which is worked by two plates of unequal dimensions, calculated for the circumference 
to be worked by a perpetual screw. In the small perambulator this machinery is enclosed in a 
box. in the manner of clock and watch work. 

In this wheel the screw and plates are exposed to view, and worked by the centre of the 
wheel or axis. The only difference here is Mr. Brett's improvement for the lower divisions for 
yards f 11, 228 ]. ... Your workmen have only to cut the plates, etc., and to follow the precise 
dimensions of the wheel now sent. ... Any improvement you can give to the solidity of the 
timber work, ami its security against shrinking in the hot weather, by clamps, by oiling, by 
painting, etc., will be useful. One man always works it to most advantage, as I have 
experienced since 1788, when I first fell in with this kind. I wish much you could supply us 
with a few more, as they are much wanted 1 . 

In another letter he specified that the perambulators should be 
made of mahogany, many years in seasoning since it left the West Indies. ... I never used, 
excepting once, any but the larger wheels, nor are any other used 011 the Coast [ I, 143]. The 
people are instructed to attend particularly to their management. 1 had one in use 12 years 
— with repairs, it. is true 2 . 

"I have got a new wheel made in Cuttack", writes Buxton. 

of the exact dimensions of the old large one, and I have also a small perambulator belonging to 
Government, which will do for one of the lads, and. ..one of my own for myself, so. ..there will 
be no immediate necessity for getting Mr. Allen 3 to make up any for our survey 4 . 

Hodgson asked for a number to be made up for the revenue surveys ; 

As those which are sent from Kngland are of the small kind, and are very expensive, and 
soon rendered incapable of service, ... a sufficient supply of large sized perambulators might 
be.. .constructed in the (Jim Carriage yard at Seringapatam, where. ..they are marie in a very 
superior manner... suggested by Lieutenant Brett [ II, 461 ]. ... 

In 1818 the late Colonel Mackenzie received four. ..from the Commissary General at Madras, 
two of which were of Pringle's plain construction, but the other two had Lieutenant Brett's 
improvement. One of the latter was sent as a pattern to the arsenal in Fort William, where 
six were made, but I understand they were inferior to the original, though attended with 
double the expense having cost sicca rupees 176~12 each, while at Seringapatam and Madras... 
the plain Wheels were generally purchased for 21J or 25 pagodas, equal to sicca rupees 70 or 
81 each ; but with Lieutenant Brett's improvement they may probably cost 90 rupees each, 
and the land carriage from Seringapatam to Madras, and tonnage from thence to Calcutta 
might amount to 120 rupees for twelve, so that the whole expense would stand. ..Rs. 1,200 ; 
if made at Calcutta they would cost Rs. 2,121. ... 

I.. .propose that eight in addition, making in all twenty, be indented for, and the eight in 
excess might. ..be supplied to.. .officers. ..on paying the expense. ..and 25 per cent in addition 6 . 
The order was placed, and 19 were delivered to the Board of Revenue at Patna 
for distribution to the revenue survey parties 6 . Hodgson reports in 1826 that 
they are the best... I ever saw, being strong, simple, and little liable to be put out of order. 
... If every judicial and revenue officer. ..could be supplied with one of these perambulators, 
they might be occasionally well employed in making rapid measurements of boundaries. 

The erection of mile stones on the roads connecting all large places [ II, 451 ], might. ..be... 
politic, ... in some sort familiarizing. ..our measures, and shewing ...the advantage of them over 
...uncertain coss. The Moghul conquerors established their coss minars, as we know, on several 
important roads [ 164-5 ; pi. 15 ], and so did the Nepaulese on the countries they conquered in 
the mountains. ... If all Judges were supplied with good perambulators, they might set up mile 
stones throughout their zillahs at little expense to Government'. 
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Wilcox had to abandon his perambulator on the adventurous march he made 
with Burlton into Hkarati Long [ 60-3 ] and on his return asked for a new one as 
his old one had "acquired the palay of age" 1 [ II. 7cS ]. 



Chains 

The common chain of iron or brass, either of 1(10 or of (>(i feet , was in regular 
use, experienced surveyors keeping a second ''for the examination and correction of 
the other Specially designed steel chains of superior make were sometimes ordered 
from England. Hodgson had 

a steel chain measuring, in the temperature of 33", one hundred feet, having brass registers 
for setting off the accurate length. ... Hade by 'J'roughtou. ... The chain being of steel it is 
not liable to alter its length. ... It is necessary to have some standard measure of this kind 
...wherewith to compare other and more imperfect instruments 3 . 

Boileau used this chain as well as a similar one of his own [ 26 ] ; 

In addition to the chain. ..with loop joints. I have 11 very beautiful steel chain, in a box, 
with 2J feet links, jointed like a watch chain, and equal to 101) feet at a temperature of 88", 
but I am not aware of the exact weight required to stretch either of these chains to uheir proper 
dimensions during the process of measuring. 

The flat-jointed chain was sent up to Agra by Colonel Hodgson. ... I can make use of 
either of them, and leave the other untouched as a standard chain, by which the quantity of 
elongation ( if any ) in the working chain may be accurately ascertained 4 . 

Chains were the normal means of revenue survey measurement, though Grant 
preferred the perambulator [ 159-60 ] ; 

The chain requires much time, and. ..the error of both is equally uncertain. ... The chain 
requires at least three individuals, and one must keep the account of the number of chains 
measured ; this must be done by a native, as the surveyor's attention should be occupied chiefly 
in sketching in the features. ... But in trusting to a classee for the accurate numbering.. .there 
is too much risk of error, and the best way. ..is to abandon the chain 5 . 

Oliver writes from Delhi : 

I received six brass chains of 100 feet from the Surveyor (ienernl's Oflice ; they did not 
answer so well as might have been wished. However, by taking great care to have their con- 
stantly varying lengths correctly ascertained by frequent comparisons with as accurate a 
standard as could be procured, they have proved very useful, although by no means so con- 
venient as Hunter's chains [ 164 ] ; an iron one of the latter description was in constant use 
for more tliHii six months without. ..any material variation in its length. ... 

The inexperience of the chainmen at first was productive of much delay and vexation 
but they gradually improved*. 

Hodgson, strongly recommended the distribution of reliable standard scales for 
checking the chains [ 163-4 ]• " stoutly made. ..of iron or brass, and divided into feet, 
inches, and tenths of inches " 

In land surveys either perambulators or chains may be used, and tho' the former.. .|jerforms 
...most rapidly when the ground is level, it has disadvantages when ditches and hollow places 
occur. It is also a costly instrument, and very liable to get out of order, but the Gunter's 
chains of 06 feet | 164 n.2 ], tho' it requires rather longer time. ..is cheap and simple, and if 
it's length be frequently compared with a strict standard chain, gives the most satisfactory 
results, and...uffords data for easy calculation 7 . 

Lambton and other surveyors had generally to rely on short brass scales as 
primary standards of length [ II, 257 ; III, 249 ], and on the Garhwal survey 
Hodgson relied on, ''a standard brass scale 43 inches in length, with a vernier for 
subdivisions to the 1 000th parbof an inch, ... by Troughton "*. 

Jervis had "' two brass scales, eaoh of two feet in length ", 
one by Smalchalder, the other by Carey. Captain Owen, ... employed on the survey of the 
Africon coast, anil lately come to Hombay, having been furnished by the Admiralty with a 

'I)l)n. 224, IS 11 ■>-. "C'heape, Chittagong: Fdlik. MRU). M 2S7. ' UDn. 152 ( 0!) ). .11-1 -IH * 
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very fine four-feet brass scale, adjusted to the latest meiisurenumts of Captain Kaler, ... it 
was found that 2 feet on the Admiralty scale was... equal to 23 ' 097 inches of Smalchalder's scale 1 . 

Lambton's "standard scale and steel bar", reoeived after his death, were bought 
on Blaoker's recommendation for the Surveyor General's office ; "Without them... 
there is no standard in India to which the Government may rufer any question of 
linear measure with sufficient confidence"*. 



Planetables 

Planetables made up in Madras [ II, 229 ] were regularly used by surveyors trained 
at the Military Institution, and by the assistants working under them [ II, 216, 
229 ; III, 206 ]. Mackenzie had brought several with him to Bengal and most of 
the apprentices engaged for the revenue surveys received elementary training with 
them. Hodgson indented for a number to be sent out from England [ 219 ], but 
Grant did not find them a success ; they were not, he writes 

much used in England, and they are still worse adapted for this climate, as they are inconve- 
nient to carry about, and require much time for adjustment in the Hold. ... [ He preferred ] 
taking angles with an instrument and making a rough protraction of the work on the spot, 
noting down the angles and distances, and sketching. ..objects near the line of survey [ 208 ]. 

Some alterations were made in the plane tables brought up by Lieutenant Wroughton 
but they were still found inconvenient, and were only used by the boys because no other ins- 
trument could be spored. ... Only five villages were surveyed with the plane tables. ... The 
boundaries were first surveyed with the circumferentor, and being afterwards traced on the 
plane tables, lines were drawn in different directions through the village lands to point out the 
course the boys should pursue 3 . 

In Madras, however, Montgomerie continued to press the use of the piano table 
in all the surveys [ 208-9 L and ordered 

15 plane tables to be constructed in the arsenal. ... An improvement appears.. .necessary to 
facilitate the taking of bearings with greater accuracy. ..by having a light brass frame to fit 
close to the outer edge of the table, accurately divided into degrees, the centre of the instru- 
ment forming the point of convergence*. 



Barometers 

Mention is frequently made of the great difficulty surveyors had with their 
barometers from the constant breakage of the glass tubes' [ 30-3, 203-5 ], and the 
valuable information they gave in spite of these difficulties. Lambton carried two 
barometers, but reports in 1816 that one had been rendered 

useless ever since I was at Gooty in 1811. ... During the hot winds, and while standing in my 
tent, a quantity of air got suddenly into the tube, from what cause I never could find out. It 
is now empty, and I did intend boiling the mercury in the tube and try to put it right again. 

Though Gerard became expert at handling barometers [ 204-5 ]> Hodgson and 
Herbert were not so successful [ 33 ] ; 

We now began to boil the mercury in the tube. The tube as usual broke. None but a 
professed artist can expect to succeed in this difficult business once in ten times. ... 

The barometers 1 had wore 2 out of 8 sent from England to the Surveyor General's office. ... 
80 little attention had been paid to their packing that the tubes of them all were found to be 
broken when they arrived in Calcutta, as well as most of the thermometers belonging to them ; 
there were spare, but unfilled, tubes sent with them, and some of these would not fit*. 

Hyde had taken delivery of this consignment in Caloutta ; 

The whole of the barometer tubes are unfortunately broken, but as spare ones have been 
forwarded with them, thoy can be repaired. Aware as I am of the difficulty of filling the 
tubes, yet I would strongly recommend. ..their being sent out empty, aa the violent motion 
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...oocasions the quioksllver almost invariably to destroy them. The thermometers attached 
are broken, but extra ones having been fitted in the boxes.. .render them still serviceable. 

Being perfeotly aware of the delicacy and nature of these instruments, I requested Lieut. 
Herbert, who.. .has since obtained permission to receive charge of two for the use of Captain 
Hodgson, to bring the six barometers in his palkee from the fort to this office, to prevent the 
possibility of their being injured in the oarriage. They were opened by me in the presenoe of 
that gentleman ; the tubes were all broken, and, ... with the exception of one bos containing 
two, I am confident that the other four were never before unpacked. The quicksilver.. .was 
found loose in the boxes when examined in the arsenal by Lieut. Herbert'. 

Webb had several barometers broken, and writes to Hyde that "another baro- 
meter was sent to me by a friend a few days ago ; but like all the rest, it was broken 
upon the road"*. 

"Mountain barometers" intended to be portable had the usual long tubes con- 
taining mercury, and were fitted with a tripod and a scale of heights in feet. 
Hodgson suggests that Irvine, before starting on his survey of the sources of the 
Narba&a [ 88-9 ], should visit Calcutta 

where I could give him special instructions, am) explain to him. ..the use, and indeed the 
construction, of the mountain barometers. ... Having been so frequently disappointed by the 
breaking of the barometers sent from Englsnd at a heavy expence. Lieutenant Herbert and 
I turned our attention to fitting up such tubes as we could buy in Calcutta, and succeeded 
perfectly in making barometers sufficiently accurate for all practical purposes 8 . 

Wilcox writes that on his first expedition into the Mishmi Hills "my only 
barometer tube & two thermometers were broken before doing me any service", 
and on his first trip beyond the Brahmakund [ 58-9 ] 

the only instruments that I carried were — a sextant and false horizon — a good compass — 
a Woolluston's thormometric barometer 4 , and a barometer of the common kind. The Wool- 
laston got put out of order at once, and the tube of the other lasted a very few days 6 . 

He had one barometer in good order for his successful trip to the Irrawaddy, and 
looked forward to setting it up "in the snows" ; 

Travel up the Dihing. Barometer readings give apparent height above Calcutta, 1876 
feet. ... Barometer at 3 p.m., 28" - 37 ; Therm. 7G° ; elevation of Roonkoo on the bed of the 
Dupha, above Calcutta, 1,488 feet. Unfortunately broke two tubes in attempting to boil them. 
Burlton records that on May 15th the barometer read 7,387 feet, two days before 
the tubes were broken, and that "the barometrical calculations have been made by 
me, and are not to be depended on for any great degree of accuracy " 6 . Hodgson 
could not replace them ; 

Woollaston's thermomotric barometers are of no use ; you cannot take them out of their 
case without breaking ; they will not do. Besides, there are none in Calcutta ; a long-scaled 
thermometer, say 2 feet long, might be of use, but barometers are best 7 . 

In a paper on obtaining heights by the boiling of water, James Prinsep writes ; 

Woollaston's apparatus is beautiful in a laboratory, where it shows minute variations ; 
but for rough work out of doors, accuracy must in some measure be sacrificed to strength and 
portability. Captain Herbert provided himself from England with ordinary thermometers 
divided from 180° upwards to tenths of degrees ; half a division thus represented about 36 
feet, whioh in most oases is ample 8 . 

Hodgson writes to Pemberton, away in Manipur ; 

I went into town yesterday, and bought for you 3 barometers ; one a mountain stiok one 
( apparently very perfect ) for SO Rs. ; another of the kind. ..that you have ; one with the 
sliding index and tube leading from the tripod, a very good construction, as you see the whole 
length of the tube ; it has three tubes and a case ; they wanted 100 Rs. but I got it for 80. I 
will also fill and boil a stout barometer of my own, and lend it to you, so you will be complete. 

We had a deluge of rain on the 20th, 5J inches in D hours, more than I remember in the 
same time ; to-day is clear and pleasant, ... but it is a sorry olimate. Pray send me an order 
for 130 Rs. 2 as. for the barometer and cooly hire'. 

The aneroid barometer, working on an entirely different principle, without any 
column of mercury, was invented in France about 1843. 
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GREAT TRIGONOMETRICAL SURVEY, 1815-23 

De Penning A Lawrence, 1815-7 — Transfer to Supreme Government, 1818 — 
Arrival of Everest, 1818-9 — Everest's first t(wl>; 18W-20 — Advance to Berdr, 1821-2 

Everest's Western Branch, 1822-3 — Passing of Lambton, 1823 — Computations 

& Reports. 

LAMBTON spent the first three months of 1815 in closing the Gooty-Bidar 
section of his great central arc, measuring a base-line at Bidar 1 , and taking 
astronomical observations at Dainargida about 20 miles to the north-east 
[ II, 249 ; III, pi. 18 ]. He then returned to Hyderabad where he spent the next 
six years working on reports and computations [ 237-q ]. 

His staff at this time comprised four assistants, De Penning, Lawrence, Olliver, 
and Rossenrode, who were all fully employed on indoor work till after the rains 
of 1816, when Lawrence connected the Bidar base with the neighbouring stations 
to the north 2 . No further extension was immediately possible owing to the un- 
settled state of the country, but, though Everest attributes the long delay to 
pindari raids 3 \ 96, 115 ], Mackenzie writes of the Directors' urge for economy after 
the expenses of the Nepal War ; 

I regret exceedingly that you have Leon obliged to lay by this season, as the orders from 
Europe are so peremptory for a reduction of expense. ... At Bombay the Surveyor Genl.'s 
Department wa9 laid by, & in Bengal also the office ia in charge of an assistant till I get round. 
The salary here has properly ceased since May last year 1 . 

Lambton himself did not regret the delay, for 
field work has got ahead of indoor work ; indeed I am not sure that I shall bo able for another 
excursion till after the hot weather in 1817. My report would have been furnished in 1815 
had it not been for the expediency of extending my meridional are as hi^h as 18° and up- 
wards. ... The Court of Directors. ..recommended that I should state the probable time for 
the completion of my work [ II, 249 ]. ... I have allowed ample time ; tint is to say, three 
years in the Nizam's country, and four in connecting Masulipatam with Point Palmyras [09, 226, 
233 ], and I hope to make a trip to England in the meantime. 

If the Pindaries are not checked in their incursions it will be impossible to go out in the 
cool season, and the only time will be from June to the middle of October. I wish much to 
get as high as 21°, or at any rate to 20°, which will reach the range of ghauts. That, with a 
little branching out, will lay an ample foundation for the detachod surveys which may be 
extended from thence over every part of the Dekkan 5 . 

In 1817, therefore, as soon as the rains had cleared the air for observations 
[ 8, 229, 235-6 ], De Penning was sent out to extend the arc from Damargida to north 
of the Godavari, and his journal is still preserved [ II, 247 n.4 ]. 

15th August 1817. The Resident hail been occupied by the visit of the Commander- 
in-Chief*. I had received instructions to extend the meridional series. ..up to Nandair. ... 
From Nandair I am to extend a series of triangles in an easterly direction along the S. bank 
of the Godavery to Nirmul, ... and then return direct S. to Hyderabad with the triangles, 
endeavouring to intersect Eilgundel on the way [pi. 18 ]. 

Besides a part of the Survey escort, and his [ Larabton's ] lascars, a party from the minister 
of the Nizam's Government was attached to us for procuring supplies ond aiding us in fixing 
our flags. ... I left the French Gordons [II, 394 n.i ] on the 15th. ..after four o'clock in the 
afternoon, leaving my family to the protection of God. ... 
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19th. Having to despatch flags to the northward for continuing the meridional series 
of triangles which iB to commence at this station ( Daumargidda ), I rode to the station taking 
the instrument & flag people with me. I found the chunam 1 platform much injured, tho' the 
large stone that was fixed in the centre does not appear to have been touched. After directing 
the flags to different stations, returned to my tents. ... 

23rd. Marched to Sauchapilly. ... We here learned from one of our flag coolies, who had 
just joined us from the flag he had placed near Kowlass [pi. 1 8 ]. that we had observed a wrong 
object while at Daumargidda station, in consequence of which I was obliged to direct Mr. 
OUiver to proceed to the Kowlass stn., & fix the flag in its proper position, while I prepared 
to go all the way back to Daumargidda to observe the angle. 

After three days of heavy rain De Penning got back to camp, and Olliver 

came in about an hour after. ... From the intelligence lie brought in 1 had occasion to rejoice 
that 1 had undertaken this fatiguing trip, for. tln>' the first error. ..was mine, having. ..mis- 
taken a tree for a flag, ... the flag cooly, a new hand. ... was so stupid as to move the flag 
to another spot, ... so that had I even observed the flag right when I was first at Daumargidda, 
the flag being removed afterwards would have been the source of endless trouble. 

They had many interruptions from rain anil great trouble in procuring guides, 
every village closing the gate in the 'sett fence' as soon as strangers were seen 
approaching, possibly a precaution against pindaria. 

5th September. Arrive at the banks of the Manjira River about 10 o'clock, and it was 
7 o'clock at night when the last of our baggage got over. ... 

10th. I ascended the peak this morning alter breakfast and, fixing a new station on the 
summit in the direction of the Kowlass station, I observed a few angles and, after fixing a 
mark over the new station, descended the bill and returned to camp. While we were on the 
summit observing angles, a tyger made a spring on the cattle that were grazing below, and 
siezed a heifer, but the people attending the cattle by making a loud noise & shouting made the 
tyger quit his prize, but the heifer was killed. 

Then followed constant rain day after day, with occasional intervals of clear 
visibility. To Lambton's distress De Penning had gone out without the vertical 
circle of his theodolite, so could take no angles for height 2 . The journal continues ; 

21st September. ... Distant, view of the junction of the Manjira and Godaveri rivers with 
the country under wide floods. ... 28th. ... Difficulty in securing boats for the passage of the 
Manjira ; ... the boat requires one hour and a half to perform one trip. ... 30th. Find a 
detachment of our army, or the staff of the Commander-in-Chief, at Mudnoor. ... 

16th October 1817. ... Great difficulty in finding ground for suitable triangles in the region 
of Malligong, Olliver reconnoitring in advance. ... 24th. Marched to Nandair, crossing the 
Godavery. ... 29th. Marched to Kundakoortu, recrossing the Oloduvery near Bailoor at the 
junction of the Manjira. ... 

6th November. Received a message from. ..amildar of Aurmoor. signifying his intention 
to pay me a visit, as he had received orders to deliver me a letter from Lt. Colonel Lambton. ... 
The purport of his visit was to deliver me the letter, and money, 582 pagodas, which was done 
with great formality. ... 

7th December. Violent attack of fever. ... I proceeded to the station. ..but so bad as to 
be unable to stand, I laid myself down under the shade of a rock, & it was upwards of an 
hour before I recovered sufficient strength to look around me. Having fixed upon a hill for 
the next station. I returned to the tents with a violent fever. ... 

8th. Confined to my bed, very weak, and drinking bark \ IT, i0o ]. Directed Mr. Olliver 
to take a few angles. ... 9th. Having no fever this day, I ascended the hill after breakfast, 
where I was employed the whole day observing angles. ... 

14th. Marched to Necuderpoor. Mr. Olliver reconnoitring in advance. ... 

22nd. Halt at Peepergutt till 3 in the afternoon, in order to bring up part of the field 
work, when we struck tents and marched into the French Gardens, where we arrived at 7 
o'clock in the evening. On my arrival I hail the mortification to learn that my old companion 
& fellow labourer, Mr. Lawrence, had incurred the displeasure of Colonel Lambton, and was under 
orders to proceed to Madras with the New Year [ 370 ]. Our department being also to be 
transferred to the Bengal establishment on the 1st January 1818 [ r, 2 '3 ]. 

We now describe the circumstances under which the survey was transferred 
from the control of the Madras Government to that of the Supreme Government at 
Bengal, and became the Great Trigonometrical Survey of India. 

"lime. "UUn. 63 (4».-i), lfl-9-17. Both Dp Penning and Lawrence worked with an 18-inoh 
theodolite only [j.sol. 
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So long ago as 1807 Lambton had suggested that his survey should come under 
the immediate direction of the supreme government, but, though Petrie, aoting 
Governor at Madras, supported the proposal, nothing hod come of it [ II, 304 ]. 
Lambton had pointed out that the time would come for his survey to reach beyond 
the Presidency of Fort St. George. ... The expedience of this litis frequently occurred to me ; 
and. ..in a conversation with the Right Honorable Lord Minto while he was at Madras 1 thU 
subject was particularly mentioned, when his Lordship entirely acquiesced. ... While I submit 
this subject for consideration. I. ..acknowledge the liberality of the Government of Fort St. 
George for their uniform support 2 [ II, 414 ]. 

He raised the question again in 1817, together with a request for a professional 
assistant, and a medical officer, to act as geologist as well as doctor. He was him- 
self well over sixty years of age. 

The Governor General, Lord Moira 3 , warmly accepted the proposal, and issued 
orders in a despatch dated 25th October 1817 [ 307 ]. The transfer was to take 
place from the l9t January 1818, and the survey was to be designated The Great 
Trigonometrical Survey, with Lambton as superintendent, George Everest as ohief 
assistant, and a Dr. Koss as geologist and surgeon 4 . Dr. Voysey was afterwards 
appointed in default of Ross. Lord Moira wrote from his field headquarters up- 
country 5 , where he was directing military operations against the Marathas in his 
capacity as Commander-in-Chief, and his despatch shows keen appreciation of the 
importance of the survey and of Lambton's talents ; 

The arrival of Colonel Mackenzie in Bengal [ 300 ], and the consequent assumption by that 
distinguished officer of the important functions of his situation, have now carried into full effect 
the wise measures prescribed by tho Hon'ble Court of Directors for consolidating the survey 
departments of the several Presidencies under one Chief, responsible only to the Supreme 
Government of India [ II, 396-7 ]. 

This. ..has naturally led. ..the Govt. Genl. to. ..a question intimately connected with. ..the 
Department of General Survey, and I. ..now. ..communicate. ..the result of his Lordship's 
reflections on the conduct and progress of the Grand Trigonometrical Survey of India. ... 

Independently of the benefits reaped. ..from labours like Lt. Coll. Lambton's in regard 
to the more accurate knowledge of the figure of the earth, ... the most important practical 
advantages must obviously accrue from the prosecution of this trigonometrical survey. ... 

There is no other solid basis on which accurate geography can so well be founded. The 
primary triangles thus spread over this vast country establish almost beyond error a multitude 
of points, and the spaces, ... when filled up by the details of subordinate surveyors, will afford... 
a map without a parallel. ... Tho Govt. Genl. ventures to speak to this point with no ordinary 
confidence because it enme under his personal knowledge when he had the honor of presiding 
over the Royal Ordnance Department*. ... 

His Lordship is persuaded that its operations will.. .be greatly facilitated by this measure, 
for they have already passed the British boundary into the territories of His Highness the 
Nizam, and. ..will now progressively advance into Hindoostan and the east, until the net of 
triangles shall be woven over the whole continent of India. ... An undertaking of such national 
importance.. .is only in its appropriate place.. .under the direct orders. ..of the supreme authority 7 . 

A copy was sent to Lambton with the Governor General's hope that 
the arrangements.. .will conduce to the general benefit of science, & to the facilitation of 
your operations. ... But His Lordship.. .derives a further pleasure from the impression that 
the arrangement will be personally gratifying to yourself. ... He had no hesitation in complying 
with your reasonable wish 8 to have an assistant & a scientific medical man attached to your 
department. His Lordship has every reason to believe that you will find his selection of the 
individuals named. ..to have been judicious. 

Lambton asked for orders as to his future programme ; 

In view of the extensive field which is now laid open to me, there is such a ohoice...as to 
render it difficult to decide where I should begin, and what ought to bo done. ... 

The first part of the work, whenever it may be practicable, will imquestionably be that 
of extending tho meridional sories of triangles through as great an extent of country as 

1 investigating oaiues of Vellore mutiny [ II, 190 n.4 ]. ' MPC. 10-1 1-07. • or. Marquis Has Ling* 
1817. 'probably John Rosa, MD. e. Bio. Notes. ' Shergarh. 54 E/9, on tha Jumna ; despatch addressed 
tothe Vice-Presdt. at Ft. William. "Master of the Ordnsnoe, 1806-7. 'BMC. 25-11-17 ( 1 ) : DDa. 14! 
( 237 ), • Lambton's latter has not been found. 
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possible. ... A continuation of the same aro through 0° 2' 40" more 1 would extend to. ..nearly the 
latitude of Agra ; and if the country should be favourable and free from hostility it would not 
require more than four years to perform that work. ... The general disposition of the inhabitant* 
must be favourable, as much depends on them. ... 

A measurement of such an extent would fur surpass anything of the kind that either has 
been, or ever can be, performed in any other part of the globe, and it would be the foundation 
of Indian geography. ... If the maps are at all correct, this arc would pass near Ellichpoor and 
Hussainabad, tlirough the middle of Scindia's territories, and terminate not far from Agra. 

He then discussed alternative schemes in case it was impossible to continue his 
arc direct to Agra/ — either taking a meridian line north from Nagpur — or making 
the Narbada the northern limit of a wide network of triangles extended east and 
west beyond the Nizam's territories. 

But all this would require more hands and more instruments. I shall, therefore, confine 
my views to what I think may be done by myself and my immediate successor. Should I 
continue to enjoy that good health and sound constitution which I havo hitherto been blessed 
with, ... I hope I shall at least see a foundation laid for a complete survey of the Deckan, if 
not a connection between the southern peninsula and the upper provinces of Hindoostan. ... 

When I am joined by my assistant, I shall be able to send out a party during the favourable 
season 1 which will be employed chiefly in branching out, and in finishing more completely 
the belt of triangles betwet-n the Ceded Districts anil Hyderabad. 

When I move, which will not be for some time to come, I shall continue the meridional 
triangles as high as 21° 6' of latitude, where I shall have to measure another base, and make 
a course of astronomical observations 3 . 

The Vice President replied with caution that he relied 
with implicit confidence on your talents and judgment [and] trusts that you will push with the 
least practical delay to the greatest extent of which your present means.. .will admit. ... With 
reference to your proposition for extending your triangles by three different branches to the 
river Nerbudda, ... you will. ..furnish an estimate of the probable time and expense. ... Your 
proposition for the farther extension.. .to Agra, and afterwards from Goa to Bombay, and onwards 
without limit, does not appear to press for immediate consideration 4 . 

Lambton interpreted this as limiting him to the Deccan, and particularly to the 
Nizam's territories. In an earlier letter the Governor General had asked him to pro- 
vide the Resident at Hyderabad with "the most accurate and detailed geographical 
information regarding the Nizam's territories which may be attainable", a welcome 
request, for he had written in 1815 that, 

had I not been anxious to carry these operations through the Circars, ... I should have considered 
the extending of this survey over the whole of the Nizam's Dominions, ... for in all the countries 
that I have been in it is the most erroneous in its geography. Hyderabad, which we have been 
stationed at for years, is out no less than eleven minutes in latitude, and upwards of thirty in 
longitude 6 [278 pi. 17 n. ]. 

Though disappointed, as was Mackenzie also, at the dropping of the ambitious 
plan for a series along the east coast [ 223, 233 ] 9 , Lambton decided to extend his 
network of triangles to the eastern borders of the Nizam's territories between the 
KiBtna and Godavari, and to carry the great arc northwards ; 

I should consider Ellichpoor, or the range of mountains immediately to the north of it, to 
be the limits of the survey in a northern direction. ... It will not be far from Ellichpoor, if the 
maps are right, that I shall next observe the stars and measure a base-line, a part of the work 
indispensably necessary on the score of general science [ II, 250 ]. ... 

The chief object in being in haste with it is to secure the completion of a measurement on 
the meridian which in amplitude will exceed the three most important and accurate ones 
( leaving out that of Colonel Mudge 7 ) that have ever been executed, viz., that connecting the 
observatory of Greenwich and Dunkirk by General Roy and the French academies' — that 
between Dunkirk and. ..Barcelona by De Lambre and Mechain' — and the continuation. ..to... 
the Balearic Islands by Ms. Biot and Arago 10 [ 179 n.3, 237 ]. 

These Indian operations are now become of much interest to the most eminent philosphers 
in Europe and, although the great call for geographical information within the limits of the 

1 Cape Comorin to Btdar being B" S3' 26*. ' tho rains [ 235-6 ]. ' to Supreme Govt. 1-1-18 ; DDn. 
92 ( 20). 'DDn. 84(72) & 133 ( 63 ). 24-4-18. 'DDn. 63 ( 363 ), 24-8-16. "GTS. XII. Appx. ( 45 ) : 
TR. V ( 4 ) ; DDn. 156 ( 134 ). 16-7-17. ' Wm. Mudgo ( 1762-1820 ) ; RA. ; Director Ordnance Svy. of 
Great Britain, 1798-1820. • 1788 ; Roy, Casaini, Legendre & Meohaln. •1792-1801. "1806-7; Gars 
(139-4) i Struct Ueographiqut ( 11-14 ). 
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Dekhan moy prevent at this time a continuation of the grand an- to the northern provinces, 
yet. ..when it shall be carried to the latitude of 21° 6', and the results continue to lie favorable, 
they will afford entire satisfaction as to...the magnitude and figure of our planet, the two 
great objects of modern investigation | 11. 250; III, i)& J 1 . 

The extension of the arc had to wait another three years, but the arrival of 
George Everest allowed of good progress on the remainder of the programme. 

Arrival of Everest, 1818-U 

As Lambton was fully occupied with indoor work throughout 1818, and Everest 
did not join until the end of December, De Penning was sent out to complete 
triangulation to the south of Hyderabad, and make good connection with the Ceded 
Districts [ II, 246-8 ; pi. 16 ]. After a month's work in February, he and Olliver 
finished this task later in the year, joining the rest of t he establishment on com- 
putations from March to October. 

9th February 1818. In order to connect my late operations [ 1131 J with the triangles 
brought up to Hyderabad by LtColonel Lambton in 1814 [ II, 240 J [...set out again before 

the hot weather nmenced. ... t left. Hyderabud on 9th February, and inarched to Bourampett 

...to commence, nearly 17 miles from the French Gardens in north westerly direction. ... 

19th. Marched to Gunganpand on the great road to Hyderabad from Kurnool, ... it is 
about 8 miles S. from the city & 12 from the cantonments. ... 21st. We took a few observa- 
tions this morning before breakfast, and returned to tho village. After breakfast we jtruck 
tents and returned to the French Gardens. 

3rd November. 1 received orders to. ..take the field on the 24th October, but various 
circumstanoes occurred to delay my departure till the 3rd November. ... 8th. Ascended the 
hill at Gulpilly with the instrument ; sent out flags previously to two stations before us. ... 

13th. At Murricul we met with great opposition from the villagers who assembled in 
numbere at the entrance, armed, and absolutely refused to furnish us with coolies. The 
hircarrah & peons sent beforehand with the Hag were rudely treated. After a long altercation 
we procured a guide and pushed on to Nabobpett. 14th. Marched to Baiidapully [pi. [8 ]. 
Crossed the great gun road leading to Hyderabad from Adoni by Palmoor. ... Having a flag on 
the Baudapully hill, I ascended the hill immediately after breakfast, having had a short march. ... 

28th. ... Yellaconda [ II, pi. 10]. There is a rock south of the village where I had a flag, 
and which wus also station of Col. Lambton in 1814 [II, 249]. Ascended the rock in the 
afternoon with the instrument, and the evening being favorable I finished my observations. 
... 30th. ... Yellaul, on the banks of the Kistna, in the Province of Kurnool 2 . 

1st December 1818. Reached the summit of the Piddngoora Hill at 2 o'clock, one of Coi. 
L's stations established in 1812, when .Mr. Lawrence was employed in carrying the principal 
triangles across the Nulla-Mulla mountains 3 [ II. 246 ]. The great platform that was raised 
for the station bulged out. forming a rude heap of stones. The rebuilding of the platform and 
clearing the jungle, which had grown to a good height since the last clearing, kept me employed 
thiB day and the day following. 

The connection completed, De Penning returned to Hyderabad before Christmas. 

On the 26th December Everest reported at Hyderabad, having marched down 
from Mirzapur, through Jubbulpore and Nagpur, and 

a few days after my arrival, the Lieutenant-Colonel, with the greater port of his establishment, 
took the lield, in order that ho might satisfy himself as to my qualifications, and afford me 
any practical hints that might be needed 4 . 

This was the first time that Lambton had taken the field since March 1815, and 
was solely for the purpose of instructing his new assistant. They left Hyderabad on 
8th January 1810 s , and observed from three stations of the great are near Bidar, more' 
than 70 miles north-west of Hyderabad. Everest was delighted at seeing 
this great and extraordinary man in the very scene and character in whioh the imagination of 
my early youth had learned to depict him. ... When he aroused himself for the purpose of 
adjusting the great theodolite, he seemed like Ulysses shaking off his rags ; his native energy- 
appeared to rise superior to all infirmities ; his eye shone with the lustre, his limbs moved 
with the vigor, of full manhood. ... 

1 UDn. 144 ( 195 ). 22-7-18. 'Most of these place names can be identified on modem maps, 56, ET. 
K, L. '57 l/NE * M/N'\V. * Geo. Everest ( 4 ). 'letter from Everest, 7-1-19 ; DI)n. 154 ( S7-9 ). 
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He left me in full control of the camp in January 1819, to return to Hyderabad ; and this 
was the lost occasion of his ever taking part in the work of triangulation 1 . 

After closing the last gap in the network west of the city, Everest got back to 
Hyderabad early in April, accompanied by Dr. Voysey 2 , and prepared to net out 
on triangulation to the east. This, as Lambton explains, was to be based on the 
meridian lines. ..whose positions were fixed in an early state of the survey, when 1 first crossed 
the peninsula from Kurt St. George to Mangalore ( 11, -' 41 1- The object of these meridians 
is to compute the latitudes anil longitudes of places from the triangular measurements. They 
have served for that purpose for the whole peninsula, and may be continued to the northward 
without limits [II, jsgn.:: pi. 16 |. 

Within the Nizam's Dominion 1 have already completed the country lyine between the 
meridians of Savendroog, nearly, and the meridian of Y'erracondah to the eastward, and 
bounded to the northward by the Goo< la very, ... so as to take in Nandair and Xirinal. 

1 am now about t-u extend. ..eastward, and carry up a series of triangles from the Ceded 
Districts to the Goodavery, depending on the meridian of kylasghur. Hut finding. ..it. ..impossible 
...to cover up the country with an entire net, I must lie contented to run up the severa I meridian 
lines... leaving the intervals. ..to be rilled up by common surveys 3 [pi. 18]. 

This then was the task on which Everest was now employed ; 

As circumstances prevented the present continuation of the great arc, the next object 
was to bring up the geographical meridians of Kylasghur and Karungoolee. ... to the eastward 
of Hydrabad. Colonel Lambton was exceedingly desirous to continue.. .these to the Godavery, 
not only with a view to laying down the course of that important river, but because errors of 
uncommon magnitude were known to exist in the situations of some towns of ]K>lilical importance, 
and others of great interest, as...Warangal, the ancient capital. ... 

On my return to headquarters. ..little respite was allowed to us, and we had speedily to 
prepare to take the field, ...which we did early in June. ... My instructions* were to carry 
a series eastward to meet the meridian of Karangoolee ; then to run southward to meet the series 
of that meridian where it had been left off.. .on the south bank of the Kistna river ; then... 
northerly to meet the Godavery ; and lastly to run down the Kylasghur meridian, to meet the 
former points on the Kistna ; whereby. ..a net of triangles, almost unbroken, would be thrown 
over the whole tract between the Godavery and Kistna 5 . 

Having started Everest off with Voysey, Olliver, and Rossenrode, and leaving 
De Penning in charge of the office, Lambton set out for Calcutta, where "a certain 
private business requires my presence " 6 . He was moreover glad of the opportunity 
to discuss official matters with Mackenzie and Government, and Everest states that 
"he had gone to make some arrangements respecting the future progress of the 
great meridional aTC [ 324-5 ] ; but, not having succeeded to his wishes, he returned in 
the month of April 1820"'. There is no record of what these "arrangements" 
may have been, but Lambton prolonged his stay in an unsuccessful endeavour to 
settle questions regarding accounts, the strength of his establishment, and their 
rates of pay and terms of service on transfer from Madras [ 379 ] ; 

The necessity of my. ..return to Hyderabad by the ship which may touch at Masulipatam 
induces me once again to address the Most Noble the Governor General in Council with the 
hope that such paragraphs in my letter dated the 27th November 1817 [ 3J4, 379 ], which are the 
immediate cause of my remaining here, may be taken into consideration, as well as the subject 
of my letter dated the 28th October last [ 325 ]. The paragraphs. ..relate to the augmentation of 
my escort, and the contingent expences, ... and, as an indulgence to the sub-assistants, I. ..hope 
that whatever may be the increase of their pay it may commence at the same time. ... 

If the subjects can with propriety be decided upon. ..I shall then. ..get all my accounts settled, 
and. . .return to Hyderabad, where my presence will be much wanted to make further arrangements 
for carrying on the survey. ... Otherwise I must detained here till the opportunity be lost for 
reaching Hyderabad before the hot winds set in, during which season no party can keep the field. 
Indeed it will be impossible for me to leave Calcutta till all ray money matters are adjusted, ... 
when I can be authorized to draw upon the subtreasurer for the amount of my monthly 
abstracts. ... Impediments like these militate very seriously with the prosecution of the 
Trigonometrical Survey of India 9 . 

He wrote officially to Mackenzie describing his plans ; 

' Geo. Everest ( 4-5 ). 'joined 15-12-18. >DDn. 144 ( 293 ), 24-6-10. « DDn 02 ( 90-2 ) 1-9-19. 
' Quo. Everest ( 6-8 ). • DDn. 92 ( 93 ), 8-8-19. ' Geo. Everest ( 21 ). • to Public Dept., DDn. 144 
( 447-9), 17-11-19. 
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Since my being placed under the orders of the Supreme Government, circumstances have 
■o altered, and the acquisition of territory become so great f i ; pi. I ], that my arrangements 
have necessarily been changed, and tny view are now directed towards the northward ; and my 
intention is to extend the triangles upon different meridian tines [ 226 ]...through the Deckan, 
and ultimately in a partial manner through Hindoostan. ... 

I need not. ..state to you the necessity and utility of laying a correct geometrical hosts... 
for detached surveys, and for fixing tho geographical positionn of every place of importance 
that comes within the range of the triangles. Hut as to the duration of a work which may be 
indefinitely extended it will he impossible to fix any assigned time 1 . 



Evkrest's Fikst Task, 1819- :W j 

Everest has left a dramatic account of his first season in the field, painting in 
vivid colours the adventures he encountered during the height of the monsoon, 
working through thick forest and across swollen rivers, and being finally over- 
whelmed with malaria. He settled his first trouble, the defiance of the local escort 
provided by the State, by a firm display of force 3 . 

It. would have been a happy cirrumstanco if all t he other obstructions could have been as 
easily surmounted ; but tho rainy season set in with more tluin usual violence. ..the very day 
of mv reaching my Hrst station, and torrents of rain were such that the rivers, which but a 
few days before were parched up U> v;inishuig, now became swollen into mighty streams, 1 
overwhelming all impediments, and cutting off all communication from bank to bank. 

There is a stream near Hydrabad called the Moosee, whioh falls into the Kistna below the 
ferry. ..by which I had intended to pass to the station of Sarangapullee* [ pi. 18 ], ... the Moosee 
being at ordinary times barely ankle-deep. ... I had ordered. ..the supplies for my camp to be 
prepared at a village 011 the southern bank : but when...I reached the crossing I found this 
rivulet, so insignificant at Hyderabad, now tilled to overflowing, carrying away trees and other 
floating objects in its foaming current. 

Thus cut off from all communicn,tion with tho provisions which had been prepared for my 
followers, ... I learned. ..that there was about fifteen miles distant a place called Kompuliee, 
below the confluence of the Moosee and Kistna, where there used to be a ferry-boat. ... By the 
following evening the camp was transferred to Kompuliee, where we once again had abundance 
to eat; and, having turned the Hank of the Moosee, had at last attained the north bank of 
the Kistna which, pouring down over a bod of rocks shelving and dipping at all angles, was 
really a formidable obstacle. 

As it was of great importance that my carriage-cattle should be conveyed to the opposite 
side, 1 had my elephants brought to the water's edge : but neither caresses nor menaces could 
induce them to try the passage. Probably it was fortunate that they did not make the attempt ; 
for these powerful animals, though more at home in the water, perhaps, than any other quadru- 
peds, are from the size of their limbs.. .in need of what sailors term sea-room, and in a river 
which, like the Kistna. abounds with rocks.. .were very liable to receive some serious injury, 
of which their natural sagacity rendered them peculiarly apprehensive. 

The boat which was to convey me and my party across this roaring and angry flood was put 
into the hands of the cobblers to. ..undergo tho necessary repairs, for it was an old, and crazy, 
and leaky vessel, which had for some time been laid up high and dry ; but now, when no alterna- 
tive was loft, but either to await the subsidence of the flood, or to trust ourselves to thia frail 
craft, I found that there was no. ..reluctance on the part of my people to risk their persons. ... 

The boat, or leathern basket, contained about six persons, with a proportion of dead 
weight : so, having reduced the baggage and followers to the smallest possible quantity sufficient 
to carry the instrument ( on eighteen -inch theodolite ), my little party embarked, and in three 
journeys which, as it required to undergo repairs after each, occupied till nightfall, the vessel 
had conveyed to the southern bank all whom I intended should accompany me. ... 

I left the camp, with tents, cattle, &c, under charge of Mr. Voysey, with directions to proceed 
onwards to Polichintah along the north bank, and await my arrival there : and, as the station- 
flag of Sarangapullee was in sight about twelve miles off, and in appearance hardly two, 
attended by one of the sub-assistants 5 , and after some hours toiling over rocks and through 
jungle, I reached it just as the setting sun was shedding its lost rays on the horizon. 

' DDn. 62 ( 144 ), 18-10-19. > disregarding work of Jan. to April, 1819. ' 1- Bio Notes "> m 
S. of Kistna lone. 79° 46' E. 9 OUiver or Roasenrode. " 
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Thus separated from my baggage, and without shelter against the inclemencies of the 
weather, I learned to know what an Indian climate must be to the houseless European. The 
■ky had during the day been bright and cloudless beyond compare ; but shortly before sunset 
black threatening clouds began t» grow together into a frowning mass ; and at last, when all 
their batteries were in order, a tremendous crash of thunder buret forth and, as if all heaven 
was converted into one vast showerbath, the vertical rain poured down in large round drops 
upon the devoted spot of Sarangapullee. 

I had procured a cliarpaee ( a rude bedstead or litter ) from a village about rive miles off 
and, having bent down the branches of a yuung tree and covered them with rice straw, I had 
hoped by the assistance of an umbrella to protect myself against the effects of the storm ; 
but, on waking in the morning, I found that 1 had been lying all night with my clothes soaked 
through ; and yet, bo sound had been ray sleep from (atigue, that I had been totally uncon- 
scious of the circumstance. 

The observations were all finished to the south of the Kistnu in rive days of very hard and 
laborious work, and I then recrossed at one of the established ferries near Polichintah, and 
proceeded with my operations as before. 

It would be monotonous and tiresome to proceed with such a detail as this, for I have 
Belected one instance among many, only to shew what the hardships and severities are which 
a person engaged in the Great Trigonometrical Survey of India then had to encounter. ... 

From the Btation of Kundagutt [pi. 18 ] which I had visited previously to crossing the 
Kistna, I sought for a station to the east of Hydershahipett and the only eminence which 
offered itself was a long black-coloured range, strongly resembling in shape the back of an 
elephant. There seemed to be on this two places about sixty miles off, which bade fair to 
answer my purpose, and I accordingly despatched four of my most skilful flagmen, with an 
efficient guard, to seek these spots out, and occupy them with my signals. 

It took me about three weeks to run southward along one side of the series, and to return 
northward by the other side to Hydershahipett. Nothing whatever having been heard of my 
detached parties, great apprehensions were entertained by me for their safety ; but at last 
a gap began to break open in the black mountain, ... and after a fortnight's further waiting I 
had sufficient daylight behind to distinguish the colours of the Great Trigonometrical Survey 
flying on the one spot, and a signal mark on the other. The secret of the delay now came 
out. The station of Hydershahipett was on the very verge of the great forests of teak and 
ebony, far into the depths of which was situated this elephant mountain, called Punch Pandol. 
The access to it was by a circuitous route, unknown to any but the few straggling natives who 
lived in those forests, in a state closely bordering on savage life. 

The nearest village was Poomrarum, about five miles from the summit, from which it was 
necessary to cut a road for the instruments and tents : ... and how my unfortunate flag-men 
could have had perseverance enough to go through with such a task, how they could have 
coaxed any uninterested persons to accompany them ; how, after having pierced through a 
forest of teak trees, seventy, eighty, and even ninety feet high, thickly Bet with underwood, 
and infested with.. .tigers and boa-constrictors, without water or provisions, and with the jungle 
fever staring them in the face, they could have wandered through such a wilderness until they 
selected the most commanding point for a station, utterly. ..passes my comprehension. 

But, when I visited the site of this station in the early part of the month of September, 
and saw the dreadful wilderness by which I was surrounded : when I saw how, by means of 
conciliating treatment and prompt payment, my people had managed to collect a sufficient 
body of hatchet-men to clear away every tree that in the least obstructed the horizon over a 
surface of nearly a square mile ; ... then I learned to appreciate the excellent management of 
Colonel Lambton, who had been enabled to train up so faithful body of men, that at his command 
they would place themselves under a perfect stranger, and perform this dangerous duty as 
zealously anil unhesitatingly as if he had himself been present [ 306 ]. ... 

1 was now far advanced into this terra incognitn ; ... to the eastward and northward no 
sign of humanity could be seen. Vet it was necessary to pierce far deeper into the forest to 
meet the Oodaverv. and, having fixed on a station which I judged would suit me, [ sent out a 
party to occupy it. Day after day having elapsed without hearing of them, 1 detached a 
second party, anil some days afterwards a third under one of my sub-assistants 1 , but still no 
progresw was mode. At last came a melancholy letter from my sub-assistant, telling me that 
he was ill and going to die : and then, as a last resort, I despatched my principal sub-assistant, 
Mr. Joseph Olliver, my pupil since I had joined the survey 2 , my right arm as it were, ... 
anil to my great delight I at. last saw my flag flying on the selected hill, and received written 

1 KnMenrorle. 'Hnfely the position vu the reverse ? Olliver had joined the survey under Kater in 1804. 
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intelligence of the name of the nearest hamlet ( Yellapooram ) [pi. 18], of its being favorably 
adapted as a station, and of the fate of my former parties, many of whom began to ittAr 
from the effects of the climate. ... 

Discrediting the exaggerated accounts.. .of the impossibility of escaping the jungle fever, I 
had yet resolved. ..to quit the field as soon as I had taken the necessary observations at 
Yellapooram, and fixed the stations in advonoe. The immense aaving of time which would accrue 
from this measure.. .fully warranted the risk of not returning immediately ; and towards the 
end of October I marched from Punch Pandol towards Yellapooram, through the wildest and 
thickest forests that I had ever invaded. ... 

The distance from Punch Pandol to Yellapooram is about thirty-one miles in a straight 
line ; along the route we took it is little short of sixty-four. I made the first two journeys with 
my camp at the rate of about sixteen miles a day ; but, growing impatient on the third day, 
I mounted my horse, and reached the village of Yellapooram late in the evening. 

It was a very fine morning. The siui rose unusually bright and brilliant as I ascended the 
steep side of this never-to-be-forgotten hill. When I reached the summit, the prospect which 
greeted me on all sides was most exhilarating, for the great Godavery which was to terminate 
my labours. ..glittered in full view before me. t 

The eminence was most fortunately situated, and seemed to have been placed there on 
purpose to accomodate me, for, had it been a hundred yards to the north, the ray to my western 
station of Kotajpoor must have been obstructed. ... To the north and west and north-eadt, 
there were peaks. ..to furnish well proportioned triangles, and so isolated that there was no doubt 
of their being reciprocally visible or easily discovered. Further, there were a multitude of small 
eminences in the neighbourhood, admirably adapted for.. .laying down the whole course of the 
river ; there were also islands in the channel, and an evident facility of fixing the point of 
conflux of the Pranheeta, a large river which flows into the Godavery 1 . ... Three parties were 
immediately detached to occupy the three peaks, ... and I hoped in, ... a few days to complete the 
observations, ... in which, had success attended me, I should, to use Colonel Larabton's words, 
'have performed a very magnificent work indeed to start with ' I ... 

Buoyed up.. .by the full vigour of youth and a strong constitution, I had spurned at the 
thoughts of being attacked by sickness, against which I foolishly deemed myself impregnable ; 
but my last day's ride through a powerful sun, and over a soil teeming with vapour and malaria, 
had exposed me to all the fatal influence of these formidable forests. On the 2nd. of October, 
in the evening, I found myself labouring under the effects of a violent typhus fever. Mr. Voysey 
was seized very soon after ; within the next five days the greater part of my camp ( nearly one 
hundred and fifty in number ) were laid prostrate ; and it seemed indeed as if at last the< 
genius of the jungul had risen in his wrath, to chastise the hardihood of those rash men who- 
had dared to violate the sanctity of his chosen haunt. ... 

All hope of completing the work this season being now at an end, it remained only to pro* 
ceed with as much expedition as possible towards Hydrabad. ... To fly. ..was indispensable. 
A litter was made for me ; Mr. Voysey had a palanqueen, and a rebellious chief of the fort of 
Chelwaee... aided my progress most manfully with men and provisions ; but the jungul fever 
pursued my party like a nest of irritated bees long after we had quitted the precincts of the 
forest, and on the arrival at the head-quarters of my unfortunate followers, it appeared that 
not one individual had escaped tho fever, and that fifteen of their number had sunk beneath 
its severity, and been left to perish miserably by the road-side. 

I had reached Hydrabad some days before this wretched troop, and on the first intelligence 
of the calamity being communicated to the British Resident, Mr. Henry Russell, and the 
commandant of the troops. Colonel Boles', I can never forget the alaority thes3 gentlemen, 
displayed in affording relief to my distressed followers. The whole of the public elephants 
and doolies ( litters ) and camels were immediately put in requisition, and despatched under 
a strong escort to meet them ; ... when, at last, they were brought in, they bore little resemb- 
lance to living beings, but seemed like a crowd of corpses recently torn from the grave*. 

The following June, 1820, Everest was sent out again with the same party to 
complete the interrupted programme ; 

But the zest of the work had terminated to the south of Yellapooram ; all to the north 
was comparatively child's play j and after having taken the necessary observations, ... and 
laid down that part.. .of the Godavery. . . intersected by the meridian of Karangoolee, finding 
my health and constitution gradually sinking under another violent attack of jungul fever, and 
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ddrtning it unwise to sacrifice myself for an unimportant object, I left.. .Mr. Olliver to fill up 
Alii blanks which remained, and proceeded on medioal certificate to the Cape of Good Hope'. 

Thus was that great man George Everest initiated into the work of the Great 
Trigonometrical Survey, to whioh he was to devote the best years of his life. 
the' many improvements that he was to introduce none was more far-reaching than 
his device which made it possible to work right through the cold weather, and 
avoid the pestilential climate of the rains [ 235-6 ]. But though he came back from 
the Cape refreshed and invigorated, he was never again the vigorous strong young 
man who defied the elements. The repeated infection of malaria of those two 
seasons clung to him for the next twenty years. 



Advance to BerAr, 1821-2 

After Everest's departure on leave, August 1820, Olliver and Rossenrode finished 
off the programme south of the Godavari "in a most complete manner". De 
Penning then completed the connection east of Kurnool by March 1821, after delay, 
from "the extreme difficulty of that mountainous country". Lambton now submit- 
ted a chart of the triangulation to the east 3 [pi. 18 ] ; 

.; What from sickness and innumerable local impediments, the work hag taken up two seasons, 
and has cost more trouble.. .than four times the extent in any part of the Company's territories 
would have clone. This sketch includes the principle triangles only, but there are upwards 
of 280 secondary triangles that will appear in my next general report, which I shall be pre- 
paring till the hot winds and the first rains are over, when I intend taking the field myself, 
and remaining out till the beginning of March next ; after wliich I shall sit down to finish my 
report of what will be done in the Dekhan. It is to be regretted that the whole country canot be 
covered by a complete network but, as my force is not competent to that purpose, I must be 
satisfied with making the best arrangements I can for carrying on single series'. 

He was now free for the northward extension of the great arc ; 

The time is fast approaching when I shall direct my operations into other countries. My 
next excursion will be to the northward, as high as Ellichpoor, and if I move after that to the 
westward, it will be into the Poona district. My northern expedition will be under my own 
immediate direction, ... adding another link to the great chain which was originally intended 
to stretoh through Hindoostan, and connect Cape Comorin with the upper provinces of Bengal 4 . 

At the beginning of the rains, his established season, Lambton set out towards 
the north with his whole staff. Picking up the work where he had left it at Nander 
in 1817 [ 223-4 ]• Penning had, writes Everest, carried the triangles to Pilkher 
within sixty miles of Ellichpoor ; but the constitutions of all the establishment having been 
thoroughly unhinged at Yellapooram were now highly susceptible of sickness, and a fresh 
attack of jungle fever very soon rendered it necessary to form a field-hospital at Karinjah, 
and of course all operations were suspended [244]. The Lieutenant Colonel had quitted 
Hydrabad at the same time, ... but took no share in the triangulation, and remained at Ellichpoor 
in cantonments until the sickly season had passed, when he commenced measuring a base-line 
in the valley of Berar, at a station near the village of Takal K'hera [pi. 18 ], 

At the same time that this operation of the base was in progress ( January and February 
1822 ), the Lieutenant Colonel had [ set ] up the zenith sector [ II, 260 ; III, 253 ] at a station 
in the very alignment. He was in a constant state of exertion and fatigue by day in superin- 
tending the measurement, ... exposed to.. .a tropical sun, and unaided except by Mr. Voysey and 
a few natives ; for all those on whom he might have relied in this hour of necessity were dis-< 
abled by sickness and the reckless exposure to which he had subjected them, 
t '' By night, instead of reposing. ..from his labours, he continued to take the zenith distances of 
those stars which he had before observed at Daumergjdda and other stations more southerly ; 
^.but here he had no person. ..to relieve him from his toil, for Mr. Voysey, though willing and 
zealous beyond compare, had no mathematical acquirements, either theoretical or practical, and 
...pouid not be entrusted with the use of an instrument requiring so many delicate precautions 

it, ( . 

1 Geo. Everest ( 21 ). ' Sketch of the Principle Triangle* extending over that part of tlie Nizam's Domin- 
ion*, lying to the Eastward of Nirmul do Kunvtnl, by Lt-Cul. Wm. Lambton & Capt. Georao Everest; 8 m. 
to Mi inch, pub. by Jiimes Hamburgh, Hylrugrapher to E.I.C.'; I -3 -27 eni^l. J. & C. Walker; bound with 
Geo. Everejt ; MRO. Map 331. ' DDn. 191 ( 170 ), 19-4-21. ' DDn. 02 ( 72 ), 13-2-21. 
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as the zenith sector. The consequences may naturally he anticipated ; ... his constitution 
received a death-blow which it never recovered ; and the observations for zenith distances proved 
: r t<) be so wild and confusedly registered, that it was impossible to turn them to any account. ... 

During this lamentable condition of affairs [ continues Everest ], I was on my return voyage 
from the Cape of Good Hope, the line climate of which had most thoroughly renovated my 
health ; and immediately on reaching Madras, I set out to join the Lieutennnt-Colonelat TakaJ 
K'hera ( u distance of seven hundred and sixty miles ), with my conHtitution rs fully re-estab- 
lished as if I had never been ill. 

It took me thirteen days to perform tliis journey, and when I reached my destination I 
foimd that the zenith sector had been taken down. ... Two days after my arrival.. .Colonel 
Lambton proceeded back to Hydrabad, leaving me with instructions to fill the gap of sixty 
miles between the base-line and Peel K'her* [pi. 18 ]. But this, without men or tents, ... 
was totally out of the question ,- and, as the connection could be better formed at a more fitting 
opportunity, I and Mr. Voysey also returned to Hydrabad ; so that, after having made this 
journey of three hundred and sixty miles, the whole establishment marched back, in order to 
make it again at some future period 9 . 

On his return to Hyderabad, Lambton submitted a sketch of the triangles, 
optimistically described as extending to "the neighbourhood of Ellichpoor"; 

The country through which these triangles have been carried afforded. ..few objects by 
which geography might benefit ; but the whole tract from the Godavery to the borders of the 
Berar valley is in a desolated state, with only here and there a ruined village ; and the excessive 
sickness of the party, added to the poverty of the country, have rendered this expedition of 
little importance excepting the mere continuation of the triangles which, however, will be of 
Bervice should this hitherto ill-fated country ever become settled and cultivated. The stations 
being all permanently marked will then become of use in extending the detailed surveys'. ... 

I have frequent application made to me by persons conducting surveys for data. For 
instance, a survey of the Poona district by Major Sutherland [ 124-5 ] ; and a survey in the 
western part of Nagpoor authorised by the Resident [ 90 ]. 

In addition to the triangles, an extensive base-line has been measured for a new departure 
to the northward ; and also a series of astronomical observations made for. ..determining the 
length of another degree on the meridian. 

The measurement of the base, and the observation of the stars, are matters of great delioaoy 
and importance in a work of this kind. But from the siokness whioh prevailed, and whioh 
deprived me of the aid of four sub-assistants, it would have been impossible for me to aooom- 
plish what was necessary had it not been for the zeal and activity of Mr. Voysey who with 
ready cheerfulness put his hand to everything that could forward the servioe. ... He and I 
had to perform the whole operations at the base and, while I wis afterwards taken up in observ- 
ing the stars, he was employed in taking angles at the neighbouring stations. 

,' Whilst the Great Arc could now be extended northward "till it fall upon the 
Jumna" [ 194 ], he proposed to send Everest 

to the westward, to commence from some part of this meridional series, and proceed thence 
towards Poona, and ultimately to Bombay. As I shall conduct the operations through 
Hindoostan myself, it is probable that I may reach Agra about the time that he will arrive 
aV Bombay. There will then remain to be done a very important part of this survey, viz., a 
continued triangulation through the Northern Circars from the Masulipatam district to Point 
Palmyras [ 223 ], and finally to Fort William if possible. ... 

I shall move to Nagpoor in the course of the present year, and be ready to commence 
where I have left off, immediately after the rains in 1823. ... I may venture to say that in 1826, 
if my health continue, the connection between Cape Comorin and Agra on the Jumna will be 
completely effected 4 . 

But the great-hearted worker was now close on seventy yoava of age, and his 
strength was rapidly failing ; Everest found it melancholy 

to witness the progressive decay of this ^rent man, both in mind and body. ... The paroxymsms 
of his cough were sometimes so violent and awful, that he used to lie on his back exhausted 
with the effort, and apparently in imminent danger of bursting a blood-vessel. When he rose 
in the morning he appeared to be in a state of torpor and, though he now and then seemed to 
rally and to recover his faculties, yet it was evident to all who saw him that he was hourly 
getting worse, and must ere many months elapsed sink into the grave. 

w J» cn De Penning had failed to complete [232]. » Oea. Evoreet ( 22--» ). ' of. TS. V. I 3 ). «DDn 
92(220-8); 190 ( 133-42 ), 29-1-22. ' ' uun- 
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Still he talked as if he was insensible of what every other person saw so palpably ; formed 
project after project, which were to be executed when the great arc had been brought up to Agra 1 . 

Everest later found that the triangulation by De Penning and Lawrence north of 
BIdar was of very poor quality, and vitiated the value of the whole section from 
Bidar to Takarkhera ; 

Though it might be perfectly unobjectionable to entrust the conduct of a series. ..along one 
of the subordinate meridians, or even part of the principal series under certain limitations, to 
...a person who from long trial has been found. ..skilful, ... yet it is rather too much. ..to leave 
the entire and almost uncontrouled management of so delicate a work to any person whatsoever. 
Expert.. .as Mr. De Penning unquestionably was, yet he was a mere practical man, without any 
knowledge of the common principles of mathematics [ 237 ] ; and as to Mr. Lawrence, ... he was 
notoriously given to intoxication. ... 

To the management of these two individuals, however, the whole of the terrestial measure- 
ment of the 5th section to within 60 miles of Ellichpoor was left, and Mr. De Penning.. .who 
carried on all but the three first triangles.. .was entirely his own master, for during.. .his 
operations the late Superintendent was not even in the Held. Honce, and from other causes, 
... the 6th section was a very vulnerable performance, and highly open to objections. ... 

Nothing further was done with these operations during the life of the late Lt. -Colonel 
Lambton. ... When, therefore, ... I succeeded to the department, I found that, instead of the 
operations having been carried up. ..to the vicinity of Ellichpoor, as the Supreme Government 
had been led to suppose, not only the principal triangles for the last 60 miles remained to 
be constructed, but an entirely new set of stars required to be observed [ 253 ] a . 

Later on Everest completed the section Pilkher to Takarkhera, and took fresh 
astronomical observations himself [ 245 ], but there was no opportunity to revise 
De Penning's work to the south till 1839. 

Everest's Western Branch, 1822-3 

Everest started out on his expedition to Poona in October 1822, delighted to be 
given a definite independent task, and to be left to carry out work in his own way. 
With Lambton's great theodolite [ II, 253 ] he was to run a series of single triangles 
commencing upon our great meridional series between the latitudes of 18° and 10°, and pro- 
ceeding in a direction nearly west, so as to take in Poona and ultimately fix the position of 
Bombay. ... When you reach the sea coast you will have an opportunity of comparing with our 
elevations above the sea. The best way will be to make the sea where it may be most 
convenient, and work your way to Bombay afterwards. ... 

As the chief object of this undertaking is to Hx with geometrical accuracy the latitude 
and longitude of Bombay with respect to the Observatory at Madras, it will be necessary to. 
ascertain with precision a certain number of positions in latitude and longitude. ... Distances 
must be selected if possible between sixty and seventy miles in length, and as nearly from east 
to west in their direction as possible, so that the difference of longitude... may be determined by 
pole-star observations ; ... and, to assist you in making these observations I have furnished 
you with a proper lanthorn, by which you can have a referring light. 

To carry these operations from the meridional series entirely through to Bombay will be 
a work of great extent and delicacy, but as I have full reliance on your judgement and abili- 
ties, ... I forebear giving any specific instructions 3 . 

The work was interesting and the experience invaluable ; 

The series diverged from the side ( Daumergidda to Boorgapilly ) of one of the triangles of 
the great arc, which Colonel Lambton and myself had visited in company three yeare before, 
at our first acquaintance [ 227-8 ], and ended with the side Chorakullee to Sawurgaon 4 , ... and 
as two western stations had been selected which would have advanced the series about sixty- 
five miles further, more than half my labour might be looked on as terminated [pi. 18]. ... 

As we go farther westward we meet continually isolated hills.. .about two hundred feet 
above the plain, the lower part of which is basaltic, whilst the top is covered with a sort of 
crust of iron clay.. .burrowed through into unfathomed caverns, which the hyenas seem to 
select as their favourite abodes. At one of these places I had a station, ... and the path by 
which I and my people passed to the instrument went right close to the abode of a pair of 



'Geo. Everest ( 24 ). 'Everest to SO., 5-9-2.5 ; DDn. 171 ( 350 ). ' DDn. 92 ( 220, 240, 248, 260 ), 
4-6-; 18-9-; 21-10-; 9-12-22. ' 18 m. N. of Sholipur. 
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striped hyenas, who, though they doubtless found this.. .proximity rather irksome, yet did not 
altogether discontinue... their visits to their favorite haunt, to which I have seen them go in 
open day. In fact, one of these luckless creatures was shot by a party of my sepoys. ... 

The face of the country is quite denuded of trees ; here are no jungles to foster fevers, no 
musquitos to torment, no banditti to infest the path, no roaring rivers t« cut off communications ; 
but a fertile ond well-peopled country inhabited by the Mahratta tribes, who are the best- 
natured and the kindest of all the natives of India. 

I was, at the outset, somewhat perplexed by the extreme shortness of the sides of my 
triangles, for which basaltic formations are frequently ill suited, rising as they do into long 
ridges, one of which hardly overtops the other. But on reaching the station of D'haroor the 
face of the country seemed to become more open, and a ridge.. .seemed to offer me an opportunity 
of getting a distance of nearly forty -five miles. 

It has ever been my object to preserve the symmetry nf triangles, ... and it would have 
been in opposition to this principle to deduce this increased distance from one not exceeding 
twenty miles. But it seemed very difficult to procure a station to the north of D'haroor, ... 
for the view was limited in that direction by a range of hills, ...and that range seemed to 
obtrude itself most uncivilly in the direction of my vision. 

The exploring party.. .selected the station of Chorakulloe, from which they sent word 
that they could see the whole range on which D'haroor was situated ; yet, though on the 
highest point of that range. I could by no means get a glimpse of Ohorakullee, ...which the 
wild imagination of my native followers attributed, as usual, to magic. 

Orders were sent to them to build a large tower of stones, to the height of thirty feet if 
needed, anil I commenced a similar fabric at D'haroor, resolved that no means should be 
omitted to overcome the obstacle. The work of building commenced at daybreak, and did 
not terminate till after sunset ; and as the mornings are very seldom clear in India, it was only 
in the evenings that an opportunity presented itself of knowing how far the increased height 
had aided my design. 

At lost, when my tower hail risen to the height of twenty-four feet, and the opposite one 
to about twenty, a clearer morning than usual shewed me not only the tower, but the whole 
range of Chorakulleo on which it was situated, lifted high up in the air, and peeping far above 
the intermediate obstacle [ 244 J. 

People were .despatched to hoist, immediately after dark, a large mast.. .with a torch at 
top of it. The instrument was put up at. five o'clock in the evening on the D'haroor tower, 
and the intervening range was found to stand at a depression of seven minutes and a half. 
Beyond, nothing was seen, but about eight o'clock the light of the torch appeared in the field 
of view at nearly seven minutes depression. 1 watched it rising up the vertical wire till it 
gradually came to within three minutes of zero, and I then gave over further building, fully 
assured that nature would help me more by the increasing terrestial refraction of the night, 
than any tower less than two hundred feet high could do. Prior to this it had been the custom 
in the Great Trigonometrical Survey to use flags and masts with piles on all ordinary occasions, 
and blue lights in long distances [ 247 -8 ]. ... 

To supply the want of reverberatory lani|w which could not be obtained in India, the follow- 
ing expedient was resorted to. A small cup, six inches in diameter, filled with cotton seeds 
steeped in oil and resin, was put under a large inverted earthen vessel, ... with an aperture 
cut in the side, and lighted. This answered exceedingly well in all but windy weather, ... 
and I have, on one occasion, taken an angle very satisfactorily between two of these small 
lights at the distance of thirty-one miles [ 248 ]. ... 

This. ..has changed the whole face of the Indian operations [ 9, 232, 246 7 ]. The cold season, 
which commences in November, and the season of hot winds, which begins in February and 
ends in June, are not unhealthy, though the latter is rather parching and disagreeable. They 
are most unfavorable to terrestial observations by daylight because there is a dry mist, ... 
through which the telescope cannot penetrate ; but this sort of mist is so completely pervious 
to night-lighte, that for distances of forty and forty-five miles we can carve a passage right 
through it, even though it be so thick that the sun appears to set in a sea of molten lead. 

Precisely the reverse takes place in the rainy season. The climate is throughout most 
fatal to health and comfort, and towards the close ( September and October ) it is quite deadly. 
Yet the sky is limpid beyond anything that can be imagined, except when raists take place; 
and these are utterly impervious to the rays of even a blue light [ II, 259 ]. 

The method of selecting stations. ..has been considerably facilitated by a very simple method. 
... The exploring party have orders to amass two piles of wood about twenty feet distant, and 
set fire to them simultaneously, so that a pair of blazing bonfires gives warning of success, 
and serves to light lamps at the surrounding stations | 244 ]. ... 
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The distance from D'haroor to Chorakullee, being upwards of thirty miles in length, wan 
sufficiently well calculated to connect by a right-angled triangles a station called Laol, about 
forty-five miles off ; and the latter distance was equally suitable for deducting another distance 
to a station called Allusoonda, about sixty -five miles to the westward. Xothing could be more 
favourable to my progress ; all was cheering and niulenr tie rune ; and I was busily occupied 
by looking out for my blue lights on the distant station, when a letter reached me from Sir 
Charles Metcalfe [117] communicating the death of my venerable predecessor [ J 1 . 

Hearing of Lambton'8 death, Everest closed down work, marched in to Hyderabad, 
and took charge of the survey pending his formal appointment. His branch series 
was re-observed fifteen years later, and extended to the west coast as the Bombay 
Longitudinal Series 5 . 

Passim) of Lamiiton, 1H23 

In October 1 S22. whilst Everest was starting towards I'oona, Dr. Voysey was 
sent to explore the country between Ellichpur and Agra. He travelled first to 
Calcutta, probably by sea from MasuHpatam, thence up to Agra, and then south to 
Nagpur. where he arrived several weeks after Lambton's death, having collected 
information that was to be of considerable value to Everest. 

Pursuing his plan of moving headquarters to Nagpur, Lambton set out from 
Hyderabad about the 12th December with the whole of his staff and equipment 3 . 
In the absence of Voysey and, not himself being fit to make so long a journey 
without medical attendance, Lambton obtained the services of an assistant surgeon 
named Morton 4 to accompany the party to Nagpur. The strain of the journey 
even so, proved too much, and from 23rd December he became seriously ill. He 
persisted in marching forward, and eventually died on 20th January at Hinganghat, 
about 20 miles from Wardha, and five marches short of Nagpur [ pis. 18, 22n. ]. He 
had obviously been suffering for a long time from tuberculosis for, writes Everest, 
"on dissection it appeared that the right lobe of the lungs was nearly consumed, and 
the left slightly injured 

De Penning and Morton marched on to Nagpur, where Morton directed the 
disposal of all Lambton's private property, and unfortunately a certain amount of 
government (property as well. De Penning t hen remained in charge at Nagpur, 
working on computations till he joined Everest at Takarkhera in the autumn. 
Voysey reached Hyderabad in June, having visited Hinganghat on his way [ 243 ]. 

General Walker has left the following appreciation of Lambton's work. After 
pointing out that he was 47 years of age 8 when he commenced his survey in Mysore 
in 1800, an age within eight years of that at which servants of the Government 
of India are now due for superannuation, he continues ; 

Until within a few years of his death, at the ago of 70, ho seems to have scarcely known 
...a day's illness, though he never spared himself, nor shrank from accepting his full share of 
privations to which all the members of the survey were exposed, and which evon Captain Everest 
thought... almost unjustifiable ; he accepted these as a matter of course, and seems to have 
thought little, and said less, about them, rarely alluding to them excepting when he was 
endeavouring to obtain promotion for his subordinates who had shared them with him [ 228 ]. 

His life was an entire devotion of self to the interests of the public service and the advance- 
ment of science, without a thought of ever ceasing from his labors while life lasted ; and as 
he had ever looked forward to dying, so he died, at his post 7 . 

Computations & Reports 

After 1815, Lambton took very little part in field observations but devoted 
himself to the indoor work [ 223 ]. The reasons for this were two-fold. 

1 Geo. Everest ( 25-32 ). 1 OTS. XII ( vii. B ) ; TS. 8 ; « BO. Comp. Q-l /13 j OTS. Syn. xxvi. 3 
82 ( 260 ), 9-12-22. 'John Morton ( 1 7118- 1888) Mad. Mod.; Asat. Surg. 1818 : Surg. 1830: m. Pnon.iraaUec, 
fi-6-24, Aphre Johnston Boyce, who d. Moauliput&m, 2-10-36; ret. 1847; d. 28-1-06 at Clifton. 'Geo. 
Kwrnt ( 32 ). • assuming birth 1763, though It might have been ■• lata as 1766 [ II. 411 1, 'OTS. I, xiiii. 
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Detail in I hi, k alums work of the Great Trigonometrical Survey, 
1814-24, with the Great Arc in thick linen as extended into the Nix&m'i 
Dominions by Luinbton [II, 249], and by hit •-• • to Pillchi 

I III. 232 4 ), and again by Everest. 1823 4 [ 242 6 | 

Secondary triangulation by De Penning nnd Everest east of th 
Great Arc is shewn in fine lines [ 22\ 32 ], 1817-21, as also is Everest'! 
Longitudinal Series to the westwards, 1822 3 [ .' >( 6 ). 

The niap in brown is reduced from one on scale 32 miles to an inch 
compiled at the Surveyor General's Office in 1850. 
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Firstly hifl age, which was at least (JO years in 1815, and rendered him disinclined 
for arduous field duties, more especially as he was suffering from consumption 
without being aware of it. He felt that he could well leave the comparatively 
mechanical work of triangulation and manipulation of the theodolite to the assist- 
ants who had for so long been trained in his methods. 

The second reason was the overriding necessity of all the routine computations 
being carried out under liis immediate supervision. His assistants were of limited 
education, and Everest points out that l)e Penning "had not a particle of mathe- 
matical knowledge beyond decimals, the use of Taylor's Logarithms, and the square 
and cubic root [ 234 ] " Lambton describes •• the tedious and complicated nature 
of these different computations ", in which, to avoid all chance of error, he 
always put the computers ( having formerly four ) two and two together, dividing the work so 
that two might go over the same ground an a check to each other, and when they had finished, 
thev changed their parts and wont through the whole again, so that each two might be a cheek 
upon the other two. All this being done, the whole was revised by myself. 

All these precautions are necessary to do justice to u work of this nature, which is supposed 
to become a groundwork for all other surveys ; but it requires much time for the calculations, 
and in general as much may be done in the field by a party in lour months as will require six, 
and often eight, months to bring up th<> indoor work 3 [ 255 ]. 

He took more than two years to complete volumes in and iv of the computa- 
tions, which covered all work south of parallel 16° [ TI, 264 J 3 . 

I have. ..been at the pains of recomputing all the positions recorded in the 1st nnd 2nd 
volumes of my General Report. The continuation of this meridional arc to the northward, and 
the extensive similar measurements made in Europe which by this time have connected the 
Balearic Islands with the Orkneys, will afford still further means for approximating to greater 
accuracv [ 226] ; ... but. for the mere purpose of geography as far as relates to the peninsula, 
what is contained in these two volumes ( 3rd and 4th ) will never roquire correction 4 . 

He made three copies : one for the Supreme Government, one for the Surveyor 
General, and one for himself 5 . When a fourth copy was called for he asked that 
the Surveyor General's copy should be passed to the Directors; 

Such a work could not be copied in any office, ... principally on account of the mathematical 
formula*, which it contains ; and also from the numerous tables of triangles, latitudes and longi- 
tudes, zenith distances of stars, etc., all of which ought to be copied by the persons who com- 
puted them, and that under my own eye. 

With only three persons, it foill require at least five months to make the copy and plan, 
besides some time to collate them. ... The time taken up in these reports is a very serious 
drawback on the field service and, besides, they contain a great deal which can be of no use to a 
Surveyor General who, in fact, wants nothing more than the triangles and the latitudes and 
longitudes, which he can always have by applying. 

On the other hand, he was always ready to make special extracts for the Surveyor 
General, for Garling, or the Resident. He believed in co-operation* [ 116 ]. 

Besides the computation of triangles, co-ordinates, and heights, Lambton was 
continuously occupied with calculations for "a desideratum still more sublime" 
[ II, 250 ], the figure of the earth, and abstruse phenomena affecting terrestial and 
astronomical measurements. In this work, except for continual reading of published 
works, and correspondence with leading geodesists in Ejurope, he was struggling 
unassisted in a science that was yet in its infancy, and to which his own work 
was making a very important contribution. After working out the values given in 
his reports of 1818, he recomputed them yet again in 1821 7 [ II, 262 ] ; 

In 1818, Colonel Lambton. by combining each of the three sections of his ore with the 
English, French, and Swedish measures respectively, obtained the mean value of 1 : 310 for the 
compression at the poles, and thence computed a table of lengths of a degree from the equator 
to the pole, from which the elements of alt his trigonometrical stations were determined. But 
in 1821, owing to the adoption of Mr. Bird's scale of 1760 for the standard of length by the 
Parliamentary Commission, ... all this work had to be repeated. 

1 deo. Everest ( 33 ). ' DDn. 144 ( l!K> ), 22-7-18. 3 tn SO. 10—l-IS ; DDu. 62 ( 143 ) < to Pub 
Dept. 1-1-18 ;DDn. 63 (441 ):TS.III& (V. MJBOiCorop.QU -4 ) ; Lib. H.v. 19( 1^4 ). • DDn 63(441- 
450 ). ' OBO. Oomp. Q-l (7,8). * 
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From experiments made by Captain Kuter...the Indian standard scale rei|iiired to be decreas. 
ed by 0- 000018 of its length. ... whilst Ramsden's bar used in the.. .survey of Great Britain had 
to be increased by 0-00007 of its length. ... The Indian arc depended on both these standards, 
and all the results obtained from it had now to he corrected. ... Each of the three degrees 
obtained from the Indian arc was now compared, firstly with the French measurement, secondly 
with the English, and thirdly with the Swedish, and from these data were deduced three mean 
eceliptics, the mean of which was taken to give the true compression nt the poles. 

The actual dimensions of the earth, and the length of the French metre were also deduced 
by Colonel Lambton from the data afforded by his (heat Arc' [ II, ><>.! |. 

Abstracts of his results up to 1818 were sent to the learned societies of Calcutta, 
London and Paris 2 , and he was specially delighted by the appreciation of the great 
French geodesist, De Lambre, who writes from Paris. 30th May 1818 3 ; 

I first of all received your letter, and, shortly after, the extract of your new memoir, which 
was sent me from London. ... I have translated your letter, and I Hatter myself that you will 
not blame my haste in spreading it through Europe by means of the "( 'onuaissaiice des Temps", 
which, however, will not be done until after its publication in the Philosophical Transactions. 

Your new measurements and new calculations will be seen with great interest. I have 
already. ..given your former results, and your comparison of the different degrees. I hod 
noticed what I had discovered by our formulas with the assistance of your data ; the former 
being a little simplified to bring them nearer to your sup]>ositions. ... 

Everywhere I have had the satisfaction to find our agreement with you. Our metre cal- 
culated from your operations differed only 0*015. which you make so much smaller. You now 
reduce this difference to one-third. ... We may now Hatter ourselves that we know the general 
figure of the earth. All the great operations of India, of England, of Sweden, of France, and of 
Germany, lead to the same results 4 . When they are considered "en masse 1 ', it is not necessary 
to pay attention to the trifling irregularities of parallels and contiguous arcs. There is no 
absolute demonstration that the meridians are perfectly regular ellipses, and all equal one to 
the other ; that the strata of the earth are exactly symmetrical, or that the best instruments have 
not some errors. ... Let us redouble our efforts to diminish t he slight anomalies by new researches, 
and let us multiply as much as passible our observations and those scientific enterprises, which, 
like yours, will confirm the glory of the philosophers of t he 19th century 5 . 

Lambton's general report on the work between the Kistna and Godavari was 
lying unfinished at the time of his death, and it was some time before Everest 
found the staff and time to complete the three copies. He writes in 1824 that 
not one is yet complete, for it cannot be considered so until it has been fairly transcribed 
from the original documents, ami afterwards rigorously compared with them. ... Within the 
last twelve-month I have been immersed in. ..correspondence, the bare copies of which already 
fill a large folio volume, whilst, on referring to the hooks of my predecessor, I find whole 
quarters elapse without a single public letter. ... 

For many months to come an adequate number of goiwl writers should be placed at my 
disposal, and. ..a strong and commodious ofiice tent should be furnished. ... Hitherto a regular 
office has never l>een held in the field, and it was not until I joined the department tliat 
the practice of making even the rough calculations was introduced, but in 1819 I found myself 
so perfectly my own master. ..that not only the rough calculations, ... but the spherical excesses, 
the chord corrections, all the principal triangles, the relative heights of the stations, and even 
the great part of the secondary triangles, were computed in my own tent 6 . 

The first of these volumes, sis. Report No. v. describes the work on the Great Arc 
between the Kistna and the Godavari, with discussions on the length of the metre, 
pendulum experiments, refraction, and local attraction. Tt was signed by Lambton 
himself, and countersigned by Everest in 18H2. when it was issued with No. vi, which 
included Garling's triangulation 7 and Everest's series to Bombay. 

In 1848 a suggestion was made from London to collect the many disjointed 
accounts left by Lambton, and publish them with an introductory memoir. Waugh 
rejected this because, as he said, the computations had not always been verified by 
a second computer", and "the reduction of the star observations... were conducted on 

' Burrards' account ; GTS. XII ( appi. 4S-56 ). 'At H. XII (286-3(15); XIII ( I - 127 ): I'hil Tram. 
1818(488 317); with charts ; of. 10 Cat. ( 32-3 ). • Truncation by Wnugh. PR. ( 25 ). < v. didOiMHion, 
OTS. XIII ( appi. 4K-5H ). -cf. (lore ( 175-8 ). • DIJn. 171 ( 281 j, 2H-7-24. 'TS. V. VI j (iBO. Ci-rap. 
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the imperfect principles of those times, and the places of the stars have sinoe 
then been determined with more accuracy ". 

Neither could he recommend the revision of Lambton's calculations ab initio from 
the original reoords, for which no staff could be spared. His observations and 
measurements no longer met the latest standards of accuracy, and there was no 
exact value for his standards of length [ II, 267 ; III, 249-51 ]. 

The next difficulty arises from. ..the [ former ] practice among all scientific men to pick and 
choose observations. This practice has now been universally abolished. ... 

As the zero of the instrument was not systematically changed, the mean angles are bur- 
thened with considerable instrumental errors. ... Luminous signals were not introduced in those 
days excepting blue lights, which wore rarely used, and, unless these are carefully screened 
from the wind, their correspondence with the centre mark cannot be relied on. ... Another 
material source of error is the want of isolation of the instrument. ... Angles taken on the old 
platforms might be vitiated to the extent of 5 seconds by unsteadiness. ... 

Undoubtedly Colonel Lambton's operations are fully equal, if not superior, to the best... 
of his own times, and no man could have achieved more with the means at his disposal. Hifl 
name ia reverenced. ..as the Father of Indian Geodesy, and anecdotes of the talents and 
energy of this great man liHve been handed down to his successors, ... but there can be no- 
doubt that if Colonel Lambton himself were now alive, he would advocate a revision of his 
observations with the superior instruments and processes of modern times. ... This has been 
done with works of the same date. ..in other parts of the world, and. ..would by no means derogate 
from this great geodesist's fame. ... All the skill we now possess is derived from the experience 
he gradually acquired, and which was perfected by his successor. 

Waugh went on to quote Everest's remarks on the re-observation of the 
section north of BIdar [ 223-4 ] ; 

Though much merit will doubtless be conceded to the personal operations of a geodeaist so 
...talented as Colonel Lambton, yet it by no means follows that the same concession is to bo 
made to everybody. ..under his orders. ... Indeed, ... confidence. ..will surely have been dis- 
pelled. ..by the revision of 1838-9 [ 234 ]. ... The instruments employed subsequently to the 
injury done to the larger theodolite in 1808 [II, 241 ] were all of an inferior kind, unequal to the 
purposes of the Great Arc, and demanded a rigorous attention to several precautions and 
minutiae, without which not the most distant approach to accuracy could be looked for. 

Besides, it was the practice... when I joined the department in 1818. ..to use the greatest 
freedom with the observed angles — ...to select such as suited the views of the oomputer — ...a 
system. ..by which we may deduce just what.. .we please 1 . 

Waugh concluded by recommending the re-observation of the four sections south 
of Bidar and suggested that the matter should be referred to the Royal Society'. The 
Government of India had already firmly refused to countenance any such revision 
when recommended by Everest in 1842 s , and hesitated now to accept Waugh 's 
advice. The matter was raised again ten years later by Everest, and on the strong 
recommendation of the Royal Society, Lambton's work south of Bidar was 
completely revised between 1866 to 1874 [ II, 266-7 ]. 

•from Everest to Mil. Dept. 13-8-42, DDn. 402 ( 248-389 ) ; paras. 1S4-6. 'from Waugh, DDn. 162 
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GREAT TRIGONOMETRICAL SURVEY under EVEREST 

Programme — The Oreat Arc, 1823-5 — Technical Details ; Luminous Signals 
Refraction — Base-Lines — Horizontal Angles — Astronomical Observation* — Figure 
of the Earth — Computations <b Reports — Instruments. 

BEFORE the news of Lambton's death reached them, the Directors had asked 
how soon his survey would be completed, as it was costing more than £6,000 
a year, and they called for procise information on the particular purposes 
to which it is to be applied, both aa it may respect geography of the country, and the more 
general purposes of science. We are favourable to pursuits. ..improving our acquaintance with 
the country and the people, ... as well as of the States bordering upon, or situated within, our 
frontier, but we feel we should hardly be justified in sanctioning the continuance of so large an 
expenditure.. .unless. ..the objects to be attained are of adequate utility. 

On hearing that Lambton had died, they ordered that his successor should be 
chosen with care, and placed under the Surveyor General [ 308 ]. They discussed 
their intention of putting in hand "a complete Map of India" [ 283 ], and attaohed 
a note by Rennell advocating the appointment of a special astronomer to fix points 
over the whole country as foundation for rapid geographical surveys. They 
suggested that this astronomical survey should supplement the Great Trigonometrical 
Survey in areas where triangulation might be impracticable [ 185 ] l . 

The Bengal Government had already placed Everest under the orders of the 
Surveyor General 8 , and had no hesitation in recommending him as .successor to 
Lambton [ 308 ]. Regarding future programme they referred to Blacker for 
advice, and he obtained Everest's views on the practical objects to be achieved ; 

In a scientific point of view the object embraced by the Great Trigonometrical Survey is 
solely to collect data respecting the long agitated question of the figure of the earth. In a 
geographical point of view, the design is to establish the correct positions of certain points on 
the earth's surface. ... The determination of the height of one principal station above another, 
tho' essentially necessary in order to ascertain the height of the measured bases above the level 
of the sea, is yet but subservient to the main design, and the determination of... refraction is, 
generally speaking, altogether incidental. ..as a mere correction to vertical angles 3 . 

Blacker then wrote a vigorous letter to champion trigonometrical methods, and 
to discountenance any suggestion that they could be displaced by the unsatisfactory 
means of astronomical observations, which were only suitable for rapid explora- 
tion [ 186, 190-1]. He admitted, however, that astronomical control might have 
to be accepted for flat wooded country unsuitable for trigonometrical operations 
[ 185 ]. He protested against setting a limit on the Great Trigonometrical Survey ; 

It is extremely difficult to recommend any restriction of the great triangulation, short of 
that imposed by the features of the country and the limits of British control ; ... but if such a 
suggestion were executed, I should propose for limit the termination of the Doddagoontah 
meridional series of triangles in the Thibet mountains [II, pis. 16, 17], the continuation of 
the western series along the coast from Qoa to Cambay, and the prolongation of that on the 
eastern coast from Masulipatam to the nearest practical point to Fort William. 

From four to five years with the present establishment would be the probable time for the 
completion of the meridional arc, which may justly bo denominated the great axis of Indian 
geography, and would connect the minor surveys of the Duokhin with those of Hindoostan. ... 
For the accomplishment of the other two, which would nearly complete a correal outline of 
India to the sea, ... about four years each would be required. 

•CD to B. ( Mil ). 29-10-23 ( 5-51 ). 'than transferring tho QTS. from tbo General to tba Military 
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I cannot, however, too forcibly, as Surveyor-General of India, deprecate... a restriction so 
inconsistent with the liberal views under which this survey haa been hitherto conducted ; so 
unworthy of the fame which the rulers of India have already acquired. ..for their promotion of 
geodesy, and so destructive of all hopes of an accurate knowledge of the geography of.. .Central 
India- Rather, on the contrary, let there be employed more hands and more instruments to give 
fresh vigour to the tindertaking, and to reduce the period. ..within a calculable timo. ... 

I feel a difficulty in adding more precise information in regard to the.. .survey, and the 
particular purposes to which it is to be applied. ... Without this basis. ..all detailed surveys 
may not only be wrong, but extremely tedious; ... no single point can be a"curately placed, 
nor can tne 6xt8nt °f India, particularly in longitude, he known without it [ pi. 17n. ]. 

One of the great questions.. .is.. .the magnitude and figure of the earth. ... ( The figure of 
,the earth is so far from being an object of mere curiosity that it affects a lar^e portion of the 
tables used by navigators. ... No power has more reason therefore to be interested in this 
investigation than the East India Company )>. ... 

There is no branch of physical science specially affected by the tliree co-ordinate* of latitude, 
.longitude, and elevation, to which the great trigonometrical operations are not of primary 
importance ; whilst the changes of gravity in different latitudes, the laws of terrestial and 
celestial refraction, the phenomena of magnetism and temperature, with several important 
^branches of geology, should probably accompany or follow them. 

I have now placed. ..the continuation of the Great Trigonometrical Survey in the most 
conspicuous light. I have rejected the methods hitherto followed of an uninterrupted triangu- 
lation for that of several meridional series, which appears t<j me, if less satisfactory, to be a 
saving of time of 20 years 2 . ... The next alternative comprises the completion of the Dod- 
dagoonta meridian, and continuation of the series on each coast ; and if that be considered too 
extensive, the meridian may stand alone, whilst the survey of t he coasts shall be abandoned. ... 

No future survey should...be considered final, unless it shall have been conducted on the 
most approved principles, with appropriate instruments, and by skilful hands [ 1 20-1 ]. ... Since 
the discovery of high scientific principles, all the advantage derived from the application of 
them to practical purposes has depended on the accuracy of.. .execution, which can never be 
hurried without loss of effect. ... The great desideratum therefore is. ..the employment of good 
surveyors, with suitable instruments. 

Let these arguments, which challenge contradiction, stand in favour of the continuance of 
the Great Trigonometrical Survey on an enlarged establishment, commensurate with the extent 
of country still open to its operations 3 . 

Between October 1823 and March 1825 Everest completed the field work of the 
sixth 'section of the Great Arc, Takarkhera to Sironj 4 , in addition to finishing off 
the fifth' section to the south. [232 ]. His health was shattered by continuous 
fevers, and he was compelled to ask for leave to Europe on medical certificate. 
He left men and instruments at Agra and Saugor and, after settling official business 
with the Surveyor General, sailed from Calcutta on 11th November 1825 [246]. 

After much discussion as to the best way of employing the establishment during 
his absence, Government accepted his proposal for a branch series running eastward 
from Sironj to Calcutta along parallel 24° ; 

The management of an extensive eastern or western series, in which latitudes and longitudes 
are determined, calls for much more skill than that of meridional series, because the former 
implies the necessity qf frequently ascertaining the true direction of the meridian. Both 
my principal sub-assistants 6 are acquainted with the method to be pursued, ... and. ..would 
become sufficiently expert in its practical application, so that. ..a series of principal triangles 
might diverge from the Grand Meridional series at either of the sides, Tek to Ranee poor, or 
Gurhgujja to Bhowrassa r 246, pi. 1 7 ]. ... 

The latter line would embrace the parallel of 24°, and, though the features of the country 
seem at the outset by no means favorable for the prosecution of a work of the kind, yet there is 
this advantage that the climate is much more eligible', and that the belt would pass over a 
comparatively fertile and populous territory, so that its results would be of so much the greater 
importance to general geography. 

In my journe3' from Hindoostan to the Dekkan in 1818 [ 271 ], I travelled through a great 
part.. .of this latter belt, and I should judge that it would come upon the Hon'ble Company's 

'Note in bracket* by Waugb. *the system eventually followed by Everest »DDn ( 87-9) 
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provinces... in latitude 23° 47 1' X.. nml that to within 70 or HO miles of the Presidency there oeed 
be no apprehension of a want of mountain land. 

But such an undertaking would. ..call for the most uuceasiug application for several yeara. 
Taking. ..the chances of sickness and other casualties, 1 should estimate that 120 miles per year 
is the utmost that could be expected and, as the whole distance in lonzitude is about 800 mile*, 
and in latitude about 90 miles, the completion would. ..certainly occupy upwards of years 1 . 

Blacker supported Everest's proposal — Joseph Olliver was selected for the 
charge — and work was started before the end of 1825 | 261 J. 

There are, no doubt, other important lines iu the Declcan which have been ahruptly dis- 
continued 2 , ... but. ..their resumption may be effected at any future |>eriod. ... The establish- 
ment and all the instruments have already advanced with much difficulty into Hindoostan, and 
there would consequently he much loss of time and much risk in carrying them back. ... The 
line I have first mentioned. ..has the double object of affording base* for topographical surveys 
in the direction of the lower provinces, and of approaching the meridian of Calcutta with a view 
to its coimection in longitude with the other presidencies. 

I have every reason, after mature discussion with Captain Kverest, to conclude that the first 
sub-assistant, Mr. Olliver, is entirely capable of conducting the proposed survey*. 

The Directors thought another officer might carry on the Great Arc during 
Everest's absence, but though Hodgson considered Herbert " perfectly and eminently 
qualified" he could not he spared [308]. and no further work was done on the 
central meridian till after Everest's return. 

During his five years in Europe, Everest devoted himself to the cause of the 
survey. On his advice the Bengal Government had indented for the latest and 
best instruments from home, and he visited the leading manufacturers in England 
and on the continent to select those best suited to Indian conditions [ 246, 260 ]. 
Again on his advice, the Directors appointed a Mathematical Instrument Maker to 
accompany him to India. He spent much of his leave writing up an account of 
the survey from 1818 to 1825 [ 246 ], and spent several months with the Tri- 
gonometrical Survey in Ireland to bring himself up-to-date. 



The Great Arc, 182:1-5 

On his return to Hyderabad in February 1823 [ 2.56 ], Everest spent some time 
straightening out the muddle caused by Dr. Morton's hasty sale of Lamb ton's 
belongings in Xagpur, and had much trouble recovering Government instruments, 
equipment, and papers, that had been mixed with private property. 

There was no difficulty in obtaining approval to the northward extension of the 
Great Arc as Lambton had planned. 

The first object was. ..to complete the series to the sout h of Takal Khera [232, 244 ], the next 
to take an adequate number of zenith distances, with a view to the future determination of the 
amplitude of the arc to the north | 233, 253 J and, when these were attained, the work of 
triangulation was to be carried over a chain of mountains called by some the Mahadeo P'har, 
by others the Vindaya*. which rises from. ..within twenty miles ol ' Taksl K'hera, runs east and 
west as far as the eye can reach and. stretching onwards in a northerly direction, gradually 
slopes [ down J to meet the elevuted land about the \erbudda. ... 

The Mahadeo mountains form a great natural boundary between the Deer an and Hindostan. 
Prior to the Pindaree war they hail furnished shelter to many of the predatory hordes of that 
formidable confederacy. ... The military post of Hoossungabad is on the south bank of the 
Kerbudda, and close to the direction of my series [ pi. 17 ]. The post of Baitool lies within the 
series to the east, so that it was very clear that, notwithstanding all the frightful rumours 
which had prevailed! 24 1. 245 |, the dangers in this wild tract were much less serious than those 
to which we had b*en exposed in our former expeditions : and though they were sufficiently for- 
midable yet, in case of sickness, relief and shelter were not far distant. 

Besides. I had now acquired the knowledge of a fact which was very important, viz., that by 
using night -lights the operations could he carried on with great facility in the cold weather and 

'Commenced 1825 ; completed 1832; Kvemt to S(i.. -!•-•« ; Duo. 171 (339 ). ■Everest's own liue 
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season of hot winds, whereby the cruel necessity of exposing my followers in the rainy season 
would be avoided [ 235-6 ]. ... 

I had resolved to remain at Hydrabad until the 15th October, and then inaroh up to the 
valley of Berar. That part of the establishment which had accompanied the late Lieutenant- 
Colonel to Hing'han G'hat, and.. .had gone to Nagpore, was directed also to remain where they 
wore.. .and then to meet me at Takal K'hera. ... Mr. De Penning was exceedingly anxious to 
bring them all baok to Hydrabad, and thus incur another useless expenditure of time, by march- 
ing and counter marching, such as had previously occurred in 1821-2 [ 233 ]. 

Mr. Voyeey joined me at Hydrabad in Jime, having passed through Nagpore, and visited 
the grave of the lato Lieutenant-Colonel at Hing'han G'hat 1 . 

Voysey brought back valuable information about the country to the north ; 

Col. Lambton commissioned me to. ..ascertain the practicability of continuing his great 
meridional arc. ..from his base measured at Ellichpoor in 1822 to the latitude of Seronge, and 
from thence to Agra, and likewise to report on the fitness of the ground at the former place for 
the measurement of another base of verification [ 245 ]. 

Col. Lambton had for a long time considered.. .the Guwilghur range of hills as almost insur- 
mountable, from the nature of the surface which was reported to bo flat and covered with 
forest trees, rarelv offering elevated points for trigonometrical stations in the vicinity of his 
meridian. His chief hope, therefore, lay in. ..discovering stations situated. ..as to enable him by 
large triangles to pass over the hills with sufficient rapidity to avoid a residence in them during 
the unfavorable season. His alternative.. .was to carry up another meridional series to the 
eastward. ..passing near Xagporo [ 226 ]. ... 

The valley of Berar, averaging 100(1 feet above the level of the sea, is bounded on the north 
by the Gawilghur range 2 . ... When viewed from the plain. ..the outline is flat and undulating, 
and no part. ..much elevated above the other ; but on ascending. ..the land declines considerably 
to the northward, and. ..offers many. ..groups overtopping the surrounding heights. Nearly 
the whole surface is destitute of wood, and particularly the summits of the hills. 

The valleys and beds of rivers are choked up by the thick forest and jungle, and it is in 
these places that the miasma is generated. Here also reside an abundance of tigers, the terror 
of travellers, and ao great is the alarm that, if you cannot find...Goands for.. .placing your 
(lags, you will possibly find some difficulty in engaging others. ..unless attended by at least two 
sepoys. I had the misfortune in March last to see one of my servauts perish miserably before 
my eyes, without being able to afford any aid. under the fangs of a ferocious animal which had 
carried off 5 human beings in 3 preceding months [ 76 ]. Jf I had had a Goand for my guide 
this accident would not have occurred, as these men are perfectly acquainted with the haunts of 
these animals, and give warning of approach ti > them. 

Provisions are not to be had except on the great road, if such it can be called, and then only 
at the principal villages. It will therefore be necessary to provide the camp with buncos' from 
Ellichpoor until the survey arrives at Baitool. 

Voysey goes on to describe the country northwards to Sironj, pointing out 
areas which might be unhealthy, the position of the more prominent hills, and the 
suitability of Sironj for the measurement of a base ;, 

Seronge according to the observations of Capt. Fielding is in lat. 24° 6', and in long. 77* 30' 
according to those of Lt. Gerard [ 89 ] ; consequently the base may be measured in any part 
of the extensive level plain. ... Should the longitude of Seronge be found erroneous, or 10 miles 
further east, the base must still be measured in the plain, the numerous gaps and ravines on the 
hills not admitting of such a measurement. 

He climbed several prominent hills suitable for trigonometrical stations ; 

The road to Bhorghur lies by Baitool ; there was formerly a direct road, but I could get no 
person to direct me as it had been for a number of years unfrequented on account of the danger 
from tigers. Bhorghur lies about 5 miles to the westward of Shapoor which is on the main road. 
It was with considerable difficulty that I could get any Goand to accompany ine to the summit, 
the refusal proceeding from a fear of bears, whether real or pretended I do not know. There is 
a stone tank on the summit which contains water until the end of January ; after that month 
none is procurable nearer than 3 miles. The summit of the hill is quite bare of trees and jungle, 
and is composed of enormous masses of embedded granite. 

From the commanding situation of this hill, rising to the height of 1500 feet above the 
plain, there will be a great choice of peaks in every direction. ... 

The obstacles to carrying the meridional arc.are few and easily surmounted, and...I have 
seen no difficulties at all equal to those which the survey encountered in 1821 between the 
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Godavery and Elliohpoor [ 232 ]. ... The route I have pointed out will be. ..greatly preferable 
to the plan of carrying up the meridian of Carangooly to Nagpore [ 226 ]. ... The country to the 
north of Nagpore is still wilder and more savage than between Elliohpoor and the Nerbuddah, 
without having the advantage of proximity to military stations und great roads 1 . 

The resumption of field work was delayed by a return of the fever which was 
to haunt Everest persistently for the next two years ; it was only his overmastering 
determination that enabled him to carry on and reject advice to take sick leave. 

All now seemed again propitious and promising when, about the 20th of August, I hod a 
smart attack of bilious fever, owing to too much labour of computation, which rendered the use 
of mercury necessary. I got the better of this in a few days ; but mercurial pills were given me 
as a constant dose, and one morning, having been overtaken some miles from home by a violent 
shower which wet me through, I found myself on my return again rather feverish. 

The evening of the following day ( September 3rd 1823 ) is one of which I shall carry the 
remembrance with me to the grave. 1 was sei/.eil suddenly with an uneasy sensntion in my 
loins ; and on the following morning a very violent pain in all my bones, accompanied by typhus 
fever 2 , shewed that the embers of my Yellapooram illness had only boon smothered for a time, to 
burst out more formidably [ 232 ]. ... For six months after this I was never able to lie in any 
other position than 011 my back, and even then, if my sleep exceeded the period of three hours, 
I was awakened by one of these convulsive paroxysms, attended with an agonizing pain. ... 

The medical gentlemen. ..at Hydrabad insisted on. ..my proceeding immediately to the sea- 
coast ; ... but I had made up my mind. ..that now or never the question was to be decided 
whether the Great Arc should be carried through to Hindoostan, or terminate ingloriously in the 
valley of Berar. ... If I had gone to the sea-coast at such a crisis, the work must have been 
suspended, the establishment would have become disheartened ; the greater part, or the whole, 
would have returned home, and perhaps never have rejoined me, for they were already at the 
limits of their native Deccan. ... 

But it was a desperate resolution ; for my limbs being in a great measure paralysed I was in 
the unpleasant necessity of being lowered into my seat at the zenith sector, and raised out of 
it again, by two men, during the whole of the observations with that instrument. At the 
great theodolite, in order that I might reach the screw of the vertical circle, ... frequently. ..I 
have been under the necessity of having my left arm supported by one of my followers ; and on 
some occasions my state of weakness and exhaustion has been such that without being held up 
I couid not have stood to the instrument'. ... 

Finding by the 18th October that I could bear the motion of a palanqueen, I quitted Hydra- 
bad. ..in company with Mr. Voy6ey, and marched along the high road to Karinjah, a large town 
in the neighbourhood of which is a station Peelk'her, one of those beyond which the operations 
of 1821 had not been successfully carried [ 232 ; pi. 18 ] 4 . 

The first task was to select suitable stations to close the sixty mile gap south 
of the base at Takarkhera which De Penning's party had left two years before ; 

For want of knowledge of.. .the enormous increase of night refraction [ 235, 249 ], the porty 
then employed had established a station called Donud, about eight miles off, because they could 
not see beyond it in the evening, but I had sent on a party to light a pair of bonfires at two 
o'clock in the morning ( that being nearly the period of the maximum ) at Budgaon [ pi. 18 ], 
which is the land they are anxious to see, ... and. ..about that hour T was awoke by the people 
whom I had set to watch, exclaiming that the fires were clearly visible. 

I hod given written instructions to Mr. De Penning from Hyderabad to explore the land well 
on which my station of Badali was situated, and select the most eminent, point, which the party 
engaged in 1821 had failed to do. This he accomplished ver}' satisfactorily 6 , and thus two of 
the main obstacles to forming the connexion. ..were obviated. 

The final station connecting Takarkhera was selected with the help of Voysey ; 

Certain points in the mountain range, which could be seen everywhere, being known in 
respect to their distances from each other, as well as from the ends of the base, I instructed him 
to measure with a sextant from the back of an elephant the angles between any three of them, 
and when these angles had certain values, to fix on three or more elevated spots within these 
limits. ... He accordingly chose three such spots and ordered double fires to be lighted at each 
on successive nights, which wore carefully looked for at stated hours by persons placed by me at 
each end of the base ; and the third of the three, Yaholi, having answered the purpose, the 
connexion was formed without further difficulty. 
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I have made it n rule generally to observe by night ; in which cose I have always taken the 
vertical angles about three o'clock in the morning, because I think that method gives the 
fairest chance of overcoming the errors of torrestial refraction 1 . 

Leaving Olliver to observe at the last four stations, Everest took astronomical 
azimuths and zenith distances at Takarkhera [ 253 ], and then connected both ends 
of the base to the surrounding stations. He now lost Voysey and De Penning 
who both resigned early in 1824, and he was left with only two trained assistants, 
Olliver and Rossenrode. Nothing daunted, and in spite of constant ill-health 
[ 4°3~4 ]> ne worked steadily across the Gawilgarh hills. By May he had selected 
stations so far forward as Tek, west of Pachmarhi, and then sent Rossenrode 
forward to select stations in Bhopal [ pi. 17 ]. 

Operations were greatly facilitated by the good offices of an old friend. Captain 
Robert Low, "Assistant to the Agent to the Governor General for the Nerbudda 
districts" with headquarters at Be till, to whom Everest writes in August ; 

I shall quit the vicinity of the Betool district tomorrow, and as my own escort is now of 
siiihcient strength to enable me to dispense with the guard which you were so obliging as to 
authorize, ... I have ordered the whole party to return. I shall still have two stations within 
...vour jurisdiction occupied by my Hags and lights for some time to come, ... and I will be 
thankful to you to afford the parties. ..nil the protection they may stand in need of. Each of 
the. ..stations is marked with a stone, on which is engraved a circle arid a centre. A list of 
these is enclosed, and in consideration of their extreme importance to my operations, I will 
beg... you to take such measures as. ..may. ..prevent their being... meddled with. 

Permit me. ..to return you my warmest acknowledgement for the very kind assistance 
which I have experienced from you. ... It was at one time supp.xsod that this mountainous 
tract would have formed an insurmountable barrier to. ..the Great Trigonometrical Survey, 
and. ..the prospect wore a very formidable appearance, for, notwithstanding the commanding 
features of the country, ... there would have been no possibility of remaining ut the summit 
of any one. ..for 24 hours together hud ray supplies been at all deficient 2 . 

Leaving observations in Bhopal to be taken later, he pushed on to reach Sironj 
early in November nnd spent the next three months measuring a base 8 , and connect- 
ing it to near-by stations . besides taking astronomioal observations at an observatory 
which he established at Kalianpur about 10 miles to the west. Olliver was sent to 
select a station to the north and build the usual platform ; 

You will proceed.. .to Surakho, and there examine the station and the ground about it. 
... If the point already selected does not answer any other purpose than to transfer the base, 
you must try to get a station which will serve to carry on the principal triangles without 
spoiling their regular and symmetrical form 4 . ... It is my wish if possible to continue the series 
on the east side of the meridian [ 77' 30' ], in which case the station you select must have a view 
of Uhowrassa, and either ICosan or Kamkhera [ pi. 17 ]. ... It is always an object to keep near 
the meridian, but I should prefer going some distance from it to having the symmetry 
of my triangles injured. ... 

The day that you arrive at Surakho, ... be so good as to sink a stone about 3 to 3J feet long 
into the ground to a level with the surface, and give orders for preparing another stone to be 
placed duly above it, as also for collecting bricks and chunam 6 to raise a small pile of masonry to 
the height required for the instrument. Mark out the foundation 3J feet in radius, and set 
people to work upon it, ... leaving a hollow in the centre for you to adjust the upper stone'. 

At the end of January Everest returned to observe at Rossenrode's stations to 
the south, writing to the General Officer commanding at Saugor ; 

My preparations are all mode for carrying on the remaining triangles through the territories 
subject to Bhopal and Bhilsah, and a little more than a month will be required, ... but if by 
any accident I should be prevented from accomplishing it now, it is impossible to foresee what 
may happen. Every one of my principal stations is market! with a circle neatly engraved on a 
stone, and if one of these should be moved, however slightly, the whole work must be commenced 
de novo. ... Instances of the removal of these central marks have occurred on more occasions 
than one, nnd given rise to great confusion [ 415 ]'. 

By the time observations were closed at Bhaorasa 8 at the end of March, Everest 
had deoided to follow his doctors' advice, and take leave to Europe for the reoovery 
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of his health 1 . He still required about two months to complete his charts and 
angle books, and begged that, 

as my reputation as a man of science is must intimately connected with my late operations, ... I 
may. ..take full anil complete copies of my whole work, in order that the scientific results may be 
calculated by myself, and submitted when entire to t he Hon'ble Court of Directors [ 256-7 ]*. 

He reported later to the Surveyor General that his field work was 
brought to a conclusion on the 26th ultimo ( March ). My health was by this time consider- 
ably impaired, but I had no apprehension that the inconvenience I felt arose from any other 
cause than fatigue, and accordingly I pursued my original intention of proceeding to Goonah 5 , 
where I expected to be able to bring up my work more quietly, ami at my leisure, than at the 
military cantonment of Saugor. But, on the 30th of the month a return of my disorder took 
place, much more violent than any. ..before. ..and, on my arrival at Cloonah, 1 was in a most 
alarming state, and nearly deprived of all power of motion 4 . 

Two weeks later he forwarded his chart of 

the 6th and part of the 5th section of.. .the Arc of the meridian 5 . These operations, with the 
measurement of a base at Sironj, the observation of near 400 stars near Takalkhera, and near 
600 at Seronj, for determining the celestial amplitude, and the comparison of the chains, have 
occupied me since the end of November 1823 [ 252- ? J. 

Not feeling capable of further effort in the way of computations, he closed work 
and left for Calcutta before the end of May 8 [ 241 ] : 

The establishment. ..were employed in the month of April, and part of May last, in making 
the rough calculations depending on my late operations, and in tracing two plans of the series 
of triangles. ... On the 21st May I detached my 2nd sub-assistant and the greater part of the 
establishment to Sagur, to place themselves under the orders of Captain James, d.a.a.g. at 
that station 7 . Mr. Rossenrode received instructions from me to proceed, as soon as the weather 
was favorable, from my late points Bhowrassa and Gurhguja [ pi. 17 ], and carry on a series of 
secondary triangles so as to determine the position of Sagur. ... 

I proceeded myself with Mr. J. Olliver, my native writer [ 256 ], and a party of my escort, 
on the 25th May towards Cawnpore, where I embarked with the public records and documents 
on the river on the 4th July, and reached Calcutta on the 1 2th August. ... 1.. .enclose a. ..receipt 
for such of the instruments as were deposited. ..at Agra in a vert/ secure and dry place in the 
Armoury, us also a list of those who accompanied Mr. Rossenrode to Sagur. ... 

Not having found my health improve, but on the contrary my disorder daily gaining 
ground since my arrival at the Presidency, I have been under the painful necessity of obtaining 
a medical certificate with the view of proceeding to Europe 9 . 

Leave was granted 9 and the Directors informed that he had been allowed 
to go to England on account of the bud state of his health, and the valuable services rendered 
by him are brought to the Court's favorable notice. The operations. ..have not been suspended 
as Captain Everest requested 10 . The direction in which the establishment will, ... be employed 
under the control of Mr. Olliver, senior sub-assistant, is explained in the Proceedings [ 241-2 ]. 
... An indent. ..for new instruments is transmitted, with a request that Captain Everest may 
be consulted in their construction [ 260 ] H . 

During his four years in England Everest worked up the results of his work 
and published them in 1830, at the expense of the Directors, under the title 
of An account of the Measurement of an arc of the Meridian between the. Parallels 
of 18° 3' and 24" 7', being a continuation of The Grand Meridional, Arc of India, as 
detailed by the late Lieut. -Col. Lambton in the Volumesofthe Asiatic Society of Calcutta 11 . 

Technical Details : Luminous Signals 

Of the many changes which Everest introduced, none was more far-reaching 
than that of observing to lights at night instead of to flags and beacons by day. 
As has already been described, this had two very great advantages over the old 
system [ 235 ]. First, it took advantage of the increased refraction at night, which 
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made it possible to observe much longer rays ; and secondly, it became possible to 
observe right thro\igh the open season, instead of waiting for the unhealthy months of 
rain. " There is another great advantage ; in the rainy season the inhabitants are all 
engaged in cultivating their fields ; in the hot weather thoy are all idle and glad to get 
employment for hire ". The following is a letter from De Penning, who had not been 
on the western branch with Everest when the vase lights were first tried out [ 235 ] ; 

The new method. ..for burning lights is really a very vBluoble acquisition to the Survey, 
and. ..a very cheap and correct mode of taking night observations. It is cheap, not only 
in itself from the materials used [ 248 ], but from the advantage... during bad weather, as the 
angles could be observed during the night, and thereby render it unnecessary for the wholo... 
party to remain pent up for whole fortnights on t lie top of some elevated and unhealthy land. 

The construction is truly ingenious and extremely simple, and greatly preferable to blue 
light*, since it can be seen at the distance of 40 miles and upwards in fair weather 1 . 

Blue lights were still useful in thick weather, and Everest tried to get them 
maintained as an article of military store ; 

I am out of reach of all supplies. The Berar district can furnish none of the materials 
requisite for making blue lights, and I must carry an adequate portion of them with me. I 
must also have a blue-light compounder at hand, and indeed it has been by the dint of mere 
good fortune that I have fallen in with such a person 2 . 

It was usual during the life time of the late Lt. Col. Lambton to depend upon daylight 
for all observations, and, as it is only in peculiarly fine weather that distant flags can be observed 
it had become of late years a practice to carry on. ..almost entirely in the rainy season. 

The dreadful misery and sickness which hence arose is a painful and feeling source of re- 
collection. I have seen the ground strewed with the wretched followers, some of whom were 
left for want of means to convey them a way to perish in the jungles, and I have myself deeply 
paid the penalty by the destruction of a strong and robust constitution, which had previously 
borne me through every privation and hardship [ 231-2 ]. 

When I came to the head of this survey, I determined to alter this system altogether, and, 
having by.. .a fortunate accident discovered the power of the vase lights which I at present 
use, I introduced them... into constant practice. The expence has been certainly greater, but 
...I can now carry on. ..at any season of the year, and need never be in danger of witnessing or 
causing the scenes of.. .distress that formerly occurred as an ordinary annual affair. 

The vase lights are of a very simple construction, requiring only oil and earthem vessels, 
and they can be distinctly seen in very dim weather at the distance of 20 miles with the 
telescope of the theodolite. They will penetrate through the common mists of the hot weather 
at the distance of 35 miles, and in very clear weather I imagine will be seen at 50 miles. When 
not agitated by the wind they give exceedingly correct observations, but furnish a much 
more clearly denned mark for intersection than any flagstaff will ever do. 

Their power fails in long distances if the weather be dim, and then it becomes necessary 
to force a passage through the mists by means of blue lights, the luminous matter of which 
I Bhould estimate to be 4 times as rndiunt as that of the vase lights. ... 

22 blue lights are required at each station where they are blazed, and as they do not spoil 
from keeping unless exposed to moisture, I should imagine that a sufficient supply might. ..be 
made up in the Agra magazine and furnished on my indent. ... The blue lights which I use 
weigh each 1J seers, and. ..160 will be the proportion for a camel 3 . 

These articles are only required to penetrate the dry vapours of the hot and cold weather 
in distances exceeding 25 miles. ... It sometimes happens that all my angles are completed 
in 24 hours.. .which, had I depended on daylight only, would have detained me 8 or 10 days, 
and perhaps forced me at last to quit them in despair. ... 
Native receipt for blue lights. 

If the composition bo divided into 739 parts, the proportion for each ingredient is as follows, 
viz. ; 

gunduh . . sulphur . . 136 neel . . indigo 20 

shora . . nitre 544 ahungruff sulphuret of mercury 3 

hurtnl . . sulphuret of arsenic 32 ood .. gum ben/.olin 2 

hiphoor . . camphor 2 

Each blue light ought to weigh 1J seers, or 3 lbs. The form is cylindrical, being 14 J inches 
in the length and 2{ in diameter. The covering matter used. ..is as follows : — paper 3 layer* 
— coarse ootton oloth 2 layers — sheep's bladder 1 layer, 
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Great care should bo taken to prevent the matter exploding in the shape of stars which, 
however desirable in fireworks, are extremely inconvenient for observation. The composition 
is simply pressed into the paper cage. What might be the effect of driving it hard with rummers 
A a good mould, as is done with portfires and fuzes, I am unable to say. ... 

For the current year 176 will probably be required. These should be sent to Seronj so 
aa to arrive before the end sf January 1 . 

Both blue lightB and vase lights were still of occasional use twenty-five years 
later, when the more powerful reverberatory lights were not at hand ; 

Blue Lights are very powerful and can be seen at distances of 50 or 80 miles. They are 
also useful in hazy weather when other signals are not visible : if not carefully sheltered. ..by 
grass screens the flame is liable to be blown a.sido. On this account it was the praotice of 
Colonel Everest to burn them behind an iron screen, in which an aperture cut was centred over 
the mark. The blue light fastened on the end of a stick was held. ..behind the aperture. 

Blue lights being expensive articles cannot be kept constantly burning, but are fired at 
tegular intervals. They are usually cut in lengths to burn about four minutes, and are fired 
at five minuto intervals, which enables the observer to read ofT the observation, and also to 
observe and read off the referring lamp. At every second or third blue light a longer interval, 
of say 10 minutes or J of an hour, is allowed. ..for changing zero. 

Blue lights are always taken against a referring lamp, one station at a time 2 . 

Vase lights were invented by Col. Everest nearly 30 years ago [ 235 ]. The vase light consista 
of a common earthen dish about 10 inches in diameter, anil filled with cotton seeds and common 
oil. This is placed on the mark, and, to prevent the flame being blown aside, a large earthen 
pot, in the side of which nn aperture has been cut, is inverted over the dish. An aperture is 
also cut in the top to allow the smoke to escape. Further protection is necessary from high 
wind by means of grass screens and blankets, leaving merely the requisite opening in the 
direction of the observer. The materials for this light are procurable in nearly every village 8 . 

Olliver describes the working of his signals on the Calcutta Longitudinal series ; 

The chief mode of taking the angles of the primary triangles is by oil burning at the several 
stations, and the observations made at night. This is a mode introduced by the Superintendent 
as being less subject to error, and beyond a shadow of doubt is far preferable to day observa- 
tions, even in the most favourable time of year. ... 

The Sub-Ajssistunts inspect the fixing of the mark stones ; they at the same time also fix 
pegs in the several rays of the surrounding stations as a guide for the flag lascars to place the 
aperture of the vase which is used to screen the light from the wind. It frequently happens 
that I am detained an uncommon length of time at each station during the hot months. Owing 
to the state of the atmosphere the flags are not sufficiently discernible for observation, being 
at distances of from 25 to 40 miles, nor are the lights seen in all directions at the same time. 
Often. ..I was able to finish the observations to a part of the stations in two or three nights. 

When these difficulties occur, the sub-assistant and myself relieve each other for several 
nights together till ultimately recourse is had to blue lights at those stations, in which case 
a sub-assistant is despatched to inspect the burning of the blue lights at stated times by a 
chronometer, he being furnished with a written memorandum of the intervals of each. ... 

It is also worth reciting a most serious disappointment I experienced during the last trip. ... 
When I was at...Saugor, I availed myself of the opportunity of using the Great Theodolite, 
deposited in the magazine there [ 259 ], ... for its powers are far superior to the instrument 
in use [ 250-61 ]. ... As the distance was about 39 miles, I had recourse to blue lights for the 
angles. ... Though the blue lights usually burn for five minutes, I was able to see them for three 
minutes with the telescope of the Great Theodolite with sufficient light to see the wires at 
the same time, whereas a person watching with the other instrument could but just discern 
them only for one minuto through the dark telescope. 

After the blue lights, and by way of experiment, I also tried the vase light at the same 
place ; it was seen sufficiently distinct for observation only with the telescope of the Groat 
Theodolite. ... I was able at another station to use the lesser instrument and, the distance 
being about the same, was able to take my observations with the vase light. ... 

When I had to observe the third angle in the triangle, I was detained an unoommon length 
of time, and never once had a glimpse of the vase light during 16 nights, and ultimately, though 
I even tried the blue lights, I was not able to see it with. ..the wires at the same time. ... This waa 
certainly a aad disappointment, and the consquenoa was that I was induced to abandon that 
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station and adopt another. ... I dare not venture to use a supplemental angle in the primary 
triangles. So much is the want of a telescope of sufficient power felt in this splendid work 1 . 



Refraction 

We have already referred to Lambton's interest in the mysterious variations 
of refraction [ II, 259-60 ], and Everest's discovery of the remarkable increase that 
took place after sunset [ 235 ]. We have noticed how perplexed were the surveyors 
as to the correct allowance for computing heights of the snow peaks [II, 86-7; 
III, 48 ]. Everest records that comparison between wot and dry thermometer bulbs, 
as a measure of humidity, was first suggested by Voysey ; 

The late Lt. Col. Lambton's intended experiments of applying tho Hygrometer to the 
determination of.. .celestial and terrestial refraction seom novor to have been carried into 
effect. I do not indeed remember any hygrometer.. .in the late Lt. Col. '9 possession, excepting 
one of those constructed by Captain Kator which uftor...a short time.. .was found. ..useless. 

My late lamonted friend, Mr. H. YV. Voysoy, when he first joined. ..in 1818, suggested. ..an 
ingenious mode of determining the. ..evaporation by applying a piece of wotted muslin over 
the bulb of a thermometer during tho time of observing terrestial vertical an ilea, but I oannot 
find.. .any records of this having been introduced into practioe. ... I was never in the field with- 
out tliat gentleman until tho year 1822, and it was not until the latter part of.. .that season that 
I thought it might be of uso to introduce the above practice. Tim first observations recording 
the wet and dry thermometers bear date Netoli the 13th Jan. 1823, and since that period 
they have been continued with as much regularity as circumstances admitted. ... 

Li regard to Refraction in general, there are no regular documents in my office recording 
observations made upon this subject by tho late Lt. Col. Lambton. There are some loose 
and disjointed memoranda in an old box 2 . 



Base-Lines 

The length of Lambton's base-line at Takarkhera, near Ellichpur, was about 
379 chains, or over seven miles; the height of the south end was made 1228 -9, and 
of the north end 1289-4, feet above tho sea. Measurement was commenced on 
6th January 1822, and, writes Everest, was made on the ground; 
the chain was stretched out by two small wooden capstans placed one at each end. The 
register heads were fixed on to plates of lead, ... imbedded into the earth, and the vertical 
angles... were determined, as usual, by a transit instrument. ..exactly in the alignment. ... 

This method of measurement is remarkable for its simplicity, but is. ..objectionable on tho 
two accounts ; that it is not in nature to present a perfect fiat other than in stagnant water ; 
arid that the tension of the chain cannot always be the same when drawn out by the force of 
the human arm applied to a capstan. But Colonel Lambton called these objections absurd and 
pedantic, and used to say that any errors. ..which oould thence arise would be insignificant in 
comparison with those which are inseparable from celestial amplitudes 3 . 

The length of the measuring chain was carefully compared with that of the 
standard chain both before and after measurement. The length of the standard 
had been ascertained by comparison against Carey's 3-foot brass scale at Hyderabad 
in June 1821 by the same means as used at Bellary in 1813 [ II, 257 ], and a similar 
comparison was carried out at Sironj in 1825, when Everest charged for 
a fabric of well-polished stone, 120 feet in length, and supported by 15 pillars 3 feet high, 
with square brass marks soldered in at 5 feet distance from eaoh other, for.. .comparing tho 
standard measuring chain with the brass standard scale 4 . 

The Sironj base was measured on coffers [ II, 255 ] and was just over 384 chains 
long, and Everest records that he attended personally to every detail ; 

I laid every register head, and every ooffer, and superintended the driving of every pioket, 
myself ; I took the preoaution on every oooaaion to see that the weight so ted freely on tho 

»DDn. 173(28-38), 18-11-26. 'to 80., Sept. 1824 ; DDa. 171 ( 284 ). «Qeo. Everest ( 22. 128-» I 
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chain. I kept a constant superintendence over the thermometers, ten in number, and left no 
precaution unattended to 1 . 

The length agreed very closely with that brought up from Takarkhera by triangu- 
latioii, but there was a discrepancy of over 6J feet between the bases of Takarkhera 
and Bidar*. This discrepancy was eventually put right by the re-observation of 
the triangulation between these stations during 1838-9. After computation of the 
northern section of the Great Aro, a discrepancy of over three feet was found 
between the Sironj base and that of Dehra Dun. On remeasurement of the Sironj 
base with the new compensation bars, the measurement of 1825 was found to be 
2-8 feet in defect, and on remeasurement of the Bidar base in 1841 the discre- 
pancy between Bidar and Sironj bases was reduced to -36 feet. Everest was thus 
entirely vindicated in his condemnation of the chain for base measurement ; 

Foreign mathematicians have always protested against the use of the ohain in delicate 
measurements, chiefly on account of the difficulty of giving it, at all times, an equal tension—; 
the impossibility of accurately ascertaining its temperature — and the difficulty of preserving 
the joints from rust. ... The precaution of stretching the chain by a constant hanging weight 
was not always attended to by Lt. Col. Lambton. ... He sometimes measured whole bases with 
capstans managed by hand to stretch the chain, ... so here wo have prevailing the very 3 causes 
moat likely to be dreaded as origin of error 3 . 

Everest further points out that, in spite of Lambton's recomputation of all his 
earlier work in terms of the latest values of British standards [ II, 262 ], it was 
impossible to determine the actual value of his unit, which varied continually ; 

There are two steel chains, ... one.. .used as a standard, and the other for measurement, 
... but in consequence of the effect of rust and friction the lengths of them have altered, and 
frequent comparisons with the brass standard scale have become necessary. ... The means we 
have in India of performing these very delioate comparisons are inadequate ; ... besides this, the 
brass standard scale requires to be compared with the latest parliamentary standard 1 . ... 

The length of the chain reserved as a standard was originally known only from the state- 
ment of the late Mr. Ramsden to the effect that ho set it off from his bar at. ..50° Fahrenheit 
and, as this mode of setting off was avowedly rude. ..in comparison with more modern methods, 
...it followed that even in the outset there was a source of uncertainty. ... 

Intermediately, owing to want of due precaution, the joints had become thickly covered, 
and in fact eaten into, by rust, in.. .clearing away which the length of the standard of reference 
was lost for ever [II, 257 n.5 ]. ... I am quite sure that. ..the exact lengths of all bases measured 
prior to and including, that of Beder, never can be referrible to the parliamentary or any other 
known standard. ... In 1825 I urged the expediency of sending the chain used as a standard 
to England, that it might be compared with the Parliamentary standard, but my recommendation 
was overruled. As a last resource I packed both chains in mutton fat, and left them to take 
their chance in the arsenal in Agra [ 26, 246 ]. 

On my return in 1830, one of my first inquiries was as to their fate, and they had had a 
very narrow escape indeed, for, independent of other causes of injury, I found. ..that permission 
had been given. ..to.. .Lieut. Boileau to use these very chains in the operation of certain route 
surveys 5 . ... I immediately withdraw this permission, of which fortunately Lieut. Boileau had 
not yet availed liimself and, to prevent further accidents, directed both chains to be sent 
immediately to Calcutta. On their arrival, I found to my abundant satisfaction that the 
precaution I had used it packing had been effectual in preserving the steel joints from rust, 
... and therefore that both must be in a state in which I had left them in 1825'. 

In discussing the possibility of recomputing Lambton's work [ 239 ] Waugh 
pointed out in 1849 that, with the loss of his unit of measure, 

his work can never be uniformly combined with Colonel Everest's, in the sense that uniformity 
implies to the scientific world. The subject of a standard of measure was not understood in 
those days in the same rigorous light as it now is, nor were the same precautions considered 
indispensable. ... 

Colonel Lambton's original standard was in fact a steel chain, an implement incapable 
of refined accuracy, owing to the impracticability of ascertaining its temperature, as well as on 
account of the wearing of the joint and stretching of the links. ... The joints became rusted, 
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and Colonel Lambton was so distrustful of its invariability that he resorted to a comparison 
with a 3-foot brass scale by Carey, the length of which was laid off by beam compasses. 

Supposing that Carey's brass scale was in the first instance a trustworthy linear standard, 
which is by no means certain, as it is not known to have been authenticated by direct com- 
parisons with other national standards, it is clear that the use of the beam compasses must 
speedily have destroyed its original pretensions to accuracy. 

The difficulty appears to me to be insuperable, and the objection it involves will always 
attach to the old work, however carefully the computations may be revived 1 . 



Horizontal Axolks 

All the angles observed by Lawrence and De Penning south of Pilkher [ 223-4, 
232 ] were observed with an 18-inch theodolite which had a double oonical axis for 
use as a repeating theodolite [ III, 259 ], but, writes Everest, 

that method, whatever advantages it may present in the measurement of one angle, is so very 
inconvenient when three or more points are to be observed, that it was never employed as such, 
though the zero point was changed for every 15 or 20 degrees 8 . 

Observations from Pilkher northwards to Sironj, and those of Everest's western 
branoh, were made with the large 3-foot theodolite. 

For the accuracy of his horizontal angles Lambton trusted to several repetitions, 
generally without change of face, and invariably on one zero only. He gave 
Everest the following instructions for working the great theodolite ; 

The instrument was accurately- adjusted at the Gardens 3 for reading from zero on the 
limb without the necessity of turning the telescope over, and the instrument half round in 
azimuth, because there is an error in the semi-circle which ought to be divided, and it will be 
more simple, and sufficiently accurate, to place the wire of the micrometer to zero on the semi- 
circle, when the telescope is perfectly adjusted, and the level is brought parallel to the line of 
collimation. This was all done at the Gardens with the greatest care 

The regular changing of zero was introduced by Everest to counteract the 
distortion of the horizontal circle caused by the accident of 1808 [ II, 241, 254 ] ; 

The restoration of the limb had been so successfully brought about that, between the read- 
ings at one part of the limb and those 00' from them, there was a difference not exceeding 26', 
whilst the intermediate divisions agreed extremely well, and gave nearly a mean between the 
others, [f, therefore, the zero could be changed a sufficient number of times, it was a fair 
assumption that the errors would be annihilated. ... I have arbitrarily assumed. ..nine times 
for the whole semi-circumference, by which means every twenty degrees have successfully 
come under the micrometers [ 258 ]. 

At each change of zero the angle has been observed twice, and in many cases four, five, 
or more, times, and the arithmetical mean of alt the readings at the same part of the limb has 
been taken as one observation. ... But it frequently happens in observing by night ( parti- 
cularly with blue lights ), that the angle is taken by parts by means of a referring lamp. In 
this case it has always been my practice in measuring the corresponding part, to bring back 
the limb to the very same reading which the lamp gave at the measurement of the first part, 
so that the inequalities of the limb. ..might be allowed to have as little influence as possible. ... 

Of the success which has attended these precautions a judgement will be best formed 
from the columns of error in the table of the principal triangles ; and, as I. ..reject no observa- 
tion which had been once made, ... whether. ..they differed widely from the mean or not, the 
general mean of them all is here given. 

But, that no means may be left untried of exposing such errors as might still lurk, .. . 
I have taken frequent opportunities of crossing the sides of my triangles diagonally in various 
ways, so that the... agreement of the sides common to each must furnish an alUpowerful and 
irrefragable test of the degree of confidence to which the work is entitled. ... 

In no case has any angle of my series been left unmeasured, and. ..the instrument has in 
every instance been placed over the centre of the station of observation*. 

Between Takal Khera and Kalianpur...I was in the field the whole time — I observed 
all the terrestial angles myself with hardly an exception — I measured the base of verification 
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at Seronj almost unassisted — I took all the observations for n/.imutli anil zenitli distance at 
both extremities, anil in the latter without relying for assistance on any person whatever. 

The triangulation was performed entirely with the large theodolite 1 . 

The earlier work of Lawrence and De Penning to the south filled him with 
distrust [ 234 ] ; 

I rind on reference to the original angle books of.. ..Mr. Lawrence mistakes frequently occur- 
ring. The means of the readings, as well as the angles deduced from them, apjiear to have 
been seldom or never rigorously examined by t wo distinct individuals ; the general moan is 
not drawn from the whole of the observations, but only from such as were selected ad libitum, 
and the excess or defect in the sum of the 3 angles, which in spite of nil human care will always 
arise, is thus arbitrarily made less m appearance than in reality. ... 

I may be told wliilst thus criticising the performance of others to look at home, and that my 
operations. ..nve just as liable to be faulty as those to the southward, but. ..as far as human care 
and caution could prevail, I have guarded against error ...none of the objections above urged 
apply to me, for...l have in no cose arbitrarily rejected an observation, but have always taken 
the general arithmetical mean without selection or exception 2 — ...I have divided the excess or 
defect aggreeably to the rule of probabilities — and. ..my angle books have throughout been 
carefully examined by two persons, and in great part by myself 3 . 

Where possible, stations were marked by cutting 011 solid rock [ IT, 2(17, 415 ] ; 
otherwise by a niarkstone [ 243 ], with suitable precautions as thus described by 
Olliver ; 

When a station is fixed on a prominent detached hill, nothing remains. ..but the sinking of 
a heavy stone even with the surface, marking the position by inserting a circle and centre. ... 
On an extensive flat, it then becomes necessary, ... to raise a platform of stone. ..to a height 
sufficient to overtop the neighbouring Hats. ... A sub-assistant should. ..fix a marked stone 
even with the surface of the platform when finished, taking care that the centre of the stone 
above should correspond with the center below, and in the event of it being necessary to 
have the platform uncommonly high, similar marked stones are placed between the upper and 
the lower as the work proceeds, and this is always done with the greatest possible nicety by 
means of a plumb line 4 . 



ASTRONOMICAL OBSERVATIONS 

The astronomical observations regularly taken were — for azimuth to determine 
the meridian — for zenith distance to determine latitude, or differences of latitude 6 . 
Regarding azimuths Everest records that Lamb ton's common method 
was to measure the horizontal angle between the pole-star at the time of its greatest eastern 
and western elongation and a referring mark, ... placed as nearly as could be done by con- 
jecture in the direction of the meridian, the position of the lamp having been then ascertained 
relatively to one of the principal stations. ... 

In. ..1822, when employed in carrying on the western series, ... it seemed to me.. .waste of 
time to wait ten or twelve days at a station merely to get a solitary observation at night ; for 
the pole-star is never observable in these latitudes at both elongations, except at that period 
of the year when the sun is below the horizon at the time of each phenomenon. ... 

It appeared to me, therefore, that the best mode was to extend the same principle to other 
circumpolar stars besides the pole-star, and accordingly since that period my azimuths have 
been made to depend on the angles of greatest elongation of.. .the three stars in the Greenwich 
catalogue nearest the pole. Not, however, without considerable objection on the part of the 
late Lieutenant-Colonel who, though he had too much good sense to overrule me, opposed what 
he pronounced to be an absurd innovation. I argued in reply that, unprovided as I was with 
any other time-piece than a common pocket watch, it was better to take as my guide the 
variations in altitude than those of the hour angle. ... The result has shown to my satisfaction 
that there is really no difference between the degrees of reliance to be placed on the azimuth, 
whichever of the three stars has been employed*. 

The relation between the angular difference of latitude as obtained by astrono- 
mical observation and the linear distance as measured by triangulation gave the 
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essential data for determining the length of the degree upon the meridian, and for 
calculating the figure of the earth. To reduce to a minimum the effect of error and 
uncertainty regarding the plaoes and movements of the stars as given in available 
catalogues, it was Lambton's practice to observe the same set of stars at each station. 
In observing at T&karkhera, however, lie overlooked the faot that the southern stars 
would no longer be available further north, and Everest had later to make a fresh 
set of observations to suitable northern stars 1 ; 

A certain catalogue of chosen stars was made use of by the late Lieutenant Colonel Lambton 
at all stations, ... but when the meridional series was brought up to Talcal K'hera, it appears 
that the declinations of those which hud served in lower latitudes were now beyond the reach 
of the limb of the zenith sector ; and the few which were still within its limits drew the telescope 
up to so great a deviation from the zenith thot the imperfoetions in the structure of the 
instrument became a prominent object of anxiety. ... 

Hod it been foreseen, ... nothing would have been easier than to provide against such it 
contingency ; but no provision Imving been made, it followed that the excellent method... 
of determining the amplitude by observing the same stars at both extremities of each section 
must either be abandoned, or else Daumergidda must bo visited a second time, a procedure not 
only. ..exceedingly vexatious, but...woll nigh impracticable. 

It.. .remained to determine the celestial amplitude between Daumergidda and Takal K'hora 
by absolute latitudes ; a method doubtless objectionable, because the result is liable to all the 
errors of catalogues. ... In adopting this method it became necessary to recompute the correc- 
tions for Colonel Lambton's zenith distances both at Daumergidda and Punnao ; the former 
because the Greenwich catalogue of 1802 ( which had been used throughout.. .[ 25b ] ) was inferior 
to the more modern one of 1830 ; and the latter, because the constants of aberration and 
nutation had undergone some alteration since 1809 and 1815. 

It has, however, been an object to interfere as little as possible with the labours of Lieuten- 
unt-Colonel Lambton ; not only because it might be ruther presumptious to correct what 
my venerable predecessor had deemed definitive, but because the latitudes and longitudes 
determined have been adopted in the formation of the Indian Atlas [ 282-6 ], and any change 
in one point would involve a corresponding change in all. And hence there will appear to be 
two sets of latitudes ; one... deduced from Lieutenant-Colonel Lambton's observations and 
reserved for geographical purposes ; whilst the other, determined by me, will serve as elements 
in computing t he figure of the earth 2 . 

At Kalianpur, near Sironj, Everest observed the same stars as he had at Takar- 
khera 8 , in a special observatory built for the purpose [ 234, 245 ] ; 

To avoid the unequal attraction of the high lands, I was obliged to place the zenith sector in 
a very exposed situation, and the violence of the winds whish prevailed during the whole of tin.-, 
season has been such that the observing tent would not have afforded sufficient protection. 
To adjust this instrument with accuracy.. .the reflecting lantern which illuminates the wires 
should be protected from agitation 4 . 

Figure of the Eaeth 

A summary of Lambton's contribution to knowledge of the figure of the earth 
has been given elsewhere [ II, 262 ], and a full account of the deductions made 
by him and Everest is contained in Everest's Arc of the Merid,ian s and in The Account 
of the Operations of the Great Trigonometrical Survey of India 9 . Whilst on sick 
leave in England Everest worked out new values 

from different pairs of arcs in different parts of the globe. From this investigation he inferred 
that "the direction of gravity in hardly any part of the surface coincides with the normal", 
and consequently that small arcs were objectionable, ... being liable to be burdened with 
errors in the determination of their amplitude, which might greatly exceed the errors in the 
measurement of their length. Ho considered the most trustworthy of liis comparisons were 
those obtained from the longest arcs, viz., Punns- Kalianpur and Formentera-Greenwich. 
They made the semi-axes of the earth to be 20,922,931-80 feet and 20,853,374-58 feet 
respectively, and the ellipticity 1 ; 300- 80. These, ... which are known as " Everest's Constants, 
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1st Set'', have, since about 1830 to the present time [ 1870 J, been employed in all calculations 
of the Survey of India into which the elements.. .enter [ II, 262 J 1 . 

Both Lambton and Everest were fully aware that there were unpredictable 
variations of gravity, both in force and direction, from one place to another, caused 
by visible masses above the general surface, or by unseen variations of density 
below [ II, 241, 250, 261 ]. The investigation of such phenomena was to be one 
of the duties of the medical officer and geologist appointed in 1818 [ 225, 264-5 ] ; 

In almost all the admeasurements. ..made in various countries and under different lati- 
tudes, perplexing. ..instances have been observed, whore the result lias not corresponded with 
that progressive diminuation of each adjacent degree which is indicated by the spheroidal 
theory of the Earth's figure. For these embarrassing variations scientific men have assigned 
different causes, but the prevalent notion... seems to be that.. .the plummet is affected. ..by the 
nature of the strata beneath the Enrth's surface. It has consequently Iteen suggested. ..that the 
nature of the strata should be accurately noticed, and that frequent mineralogical sections 
shoidd accompany and correct the labours of the trigonometrical surveyor 2 . 

Everest was particularly struck by the possibility that the Mahadeo, or Gawilgarh, 
hills, lying north of the valley of Benlr [ 242-3 ], might affect observations ; 

In the early part of 1822, when I returned from the (.'ope of Good Hope, my lirst remark 
on arriving at the camp at Takal K'hera was that. ..the existence of a formation of such density 
and magnitude would cause a considerable deflection of the plumb-line ; hut on my mentioning 
my doubts to Colonel Lambtou, he only laughed at them in a sort of compassionate way, 
and said that the mountains were much too far off to have any such effect. 

The habitual respect which I felt for the Lieutenant Colonel's opinions made me very 
diffident as to the validity of my own ; and though not convinced 1 was 9ilenced for the time. 
He worked out the effect that the general mass of these mountains might have, and 
found a possible deflection of the plumb-line at Takarkhera of between 4" and 5" 
which he claimed to be within one second of the deflection indicated by measurement 
of the section of the arc to the north 3 . 

He was fully aware of the possibility of measuring variations of gravity by 
means of pendulums, but had no suitable apparatus ; 

If the rate of a good clock can he accurately determined in two or more. ..latitudes ( the 
length of the pendulum and arc of vibration remaining the same ), we may determine the 
increments of the force of gravity . hut, in order to obtain the necessary elornents, a numerous and 
well selected set of transits must he taken. In this I am now occupied, but, as the state of my 
health will not admit of my sitting up during the whole night, I am obliged to entrust the 
transits which came later than 1 o'clock to my senior sub-assistant, Mr. J. Olliver 4 . 

To Blacker's suggestion that Lambton may have made similar investigations, 
Everest replied in July 1824 [ 240 ] ; 

The late Lt. Col. Lambton had often expressed his intention of making.. .a series of such 
experiments at all different stations on the Great Arc [ II, 250-1 ; JIT, 239 ], but I believe that 
none were ever made, and that the only series of regular observations in the dejjartment tond- 
ing to this point was made by me at Takalkherra in February last. ... 

There were no instruments in the possession of the late Superintendent suited to this 
purpose except the Eamshaw clock [ 260 ], but the clock, ..had never even been adjusted to 
sidereal time until it came into my hands, and previously to that period had always been used 
as a mere solar time-piece. ... No instruments have ever been supplied by the State for the 
purpose of determining the length of the pendulum or the increments of gravity, and altho' there 
is every reason to believe that applications have been made by the late Superintendent for one 
of Kater's pendulums, yet none was ever received 6 . 

Everest was not aware of the observations in progress at the Madras Observatory. 
The use of the pendulum for determining variations in the force of gravity, and the 
corresponding determination of the length of the seconds pendulum at various lati- 
tudes, was being pursued at this period by Kater and Sabine [ II, 410-1 ; III, 191 ] 8 . 
One of Kater's " invariable " pendulums reached Madras in March 1821, and from his 
first observations Goldingham reported two months later an ellipticity of 1:297 '56'. 
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He then organized a party to take observations " for rinding the length of the 
pendulum at the equator ', and on the advice of .Sir .Stamford Raffles [ II, 473 ] 
sent it to the islands lying off the west coast of Sumatra. 

Two experienced assistant surveyors, .John Robinson f II. 141-6,352] and 
Peter Lawrence [ II. 346, 351 ; HI, 379 J. were to make the observations ; two 
British warrant officers held charge of the stores, and they had a tinrtai and nine 
lascars to help. For charge of the expedition Goldingham asked for an officer 
with " a regular scientific education, ... with a habit, of overcoming difficulties... 
and a power of command". He was given John Crisp, who had been at the Military 
Institution [ II, 321 ], who attended t|ie Observatory for preliminary training. 

The party embarked on the Morning Star ou the 13th March 1822, and after a 
passage of 34 days landed at Fort Marlborough near Benkulen on 18th April. 
After preliminary observation* there, they spent June and July sailing from one 
island to another in search of the one nearest to the equator. They suffered 
storms — earthquakes - sea-sickness. By December they had fixed on the island 
of Gaunsah Lout 1 , but two months later had a visit from 

three of the savage inhabitants of these parts, who came here under the pretence, or for the 
purpose, of lishiiiR. got into the large tent, and took from thence the transit instrument, 
azimuth compass, circumferentor, anil a small box belonging to Captain Crisp, thinking, as ifr 
would appear, that the brass parts of the instruments were gold. 

Fortunately the survey was already completed and the pendulum apparatus 
was not touched. On the 13th February Robinson and Lawrence commenced 
observations with the pendulum, each taking separate sets. These were completed 
by the 20th March, as well as those for latitude. After observations at other 
points, they re-assembled at Benkulen on 9th April, and arrived back at Madras 
on 4th June 1*211. After checking and analysing the results, and "by combining 
the London with the Madras experiments, and taking the length of the pendulum 
at the equator deduced from the Gaunsah Lout experiments", Goldingham found 
the ellipticity of the Earth to be l:29H - ril. Lawrence's training under Lambton 
had not been in vain [ II, 346 ; III, 378 ] ; his observations were "very numerous, 
and so good that very few indeed were rejected on account of... differing from the 
mean". Robinson's results were not so good. 

Goldingham's published report 2 gives full details of all observations and their 
computations, with a most interesting account of the expedition, and maps and 
views of the islands and coast of Sumatra 9 . Particularly interesting is a coloured 
sketch of the island of Gaunsah Lout, shewing the observatory and encampment — 
four Englishmen in felt hats, blue coats, and white trousers— heavy trees and 
large tents. '• This island is 365 feet long by 200 feet broad and is about 11 feet 
above low water. Tide is 9 feet rise and fall. ... Well of fresh water 7 feet deep"*. 

Everest took part in some pendulum experiments whilst in England during 
1829, and brought out a pair of Kater's intruments, but never found opportunity 
to use them. 



Computations and Reports 

Lambton's general view was that every 4 months in the field required 8 months- 
indoor work [ 237 ]. At the time of his death there were heavy arrears of suoh 
indoor work both for the Great Arc and for Everest's '■ western series", and the 
computations and reports had to be closed by Everest [ 256 ]. During 1823 De 
Penning was occupied at Nagpur with the computation of his own triangulation, 
and of Lambton's observations at Takarkhera : 

The errors.. .in my calculation of Polaris arise partly from the differences of our Tables, 
and the mode of calculation adopted according to Col. Lambton's instructions. The Table we 

Mat, If I' 4S--8 N.j long. ( tioldinghain'i ) IW *7' K. ' (ioUlingham ( 1-iBS) ; OBO Lib. Ft 128. 
' il>. (pi. 18 ) grngl. map, Itt m. to inch, shewing all places vi-iitt>ii from 0° 15' X. to V 40' S. ' ill. ( pi. II >. 
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have in the office fur the stars in of 11 very early date, ... to tlie beginning of 1800, .„ [ uiiil ] 
has been in uee from tlie c ommencement of the survey [ 25} ]. Ilut Col. Lanibton lately gave 
me flic right ascension, Ac, of Polaris from a l.uble of Zach's. ... the. Ijcgiiming of 1822. ... 

The differences in the Tables. ..will induce me to suspend my calculation for tlio atars 
...till I um favoured with further instructions from sou, ... whether 1 am to use tlio tablos as 
given in tlie \nutiral Almanac for 1822. ... 1 humbly beg you will. ..favour ine with sumo proper 
rule and examples Tor each of the stars to bo enrrecte:!. ... for nutation, aberration, and solar 
equation for declination and right ascension. The correction for the latter were never applied 
by us. In the meanwhile I shall be going on with the secondary triangles 1 . 

Once field work was restarted in October 1823 there was little time for com- 
putations, and it was only with difficulty that Everest was able to meet the Surveyor 
General's request for copies of Lambton's reports. To a call for data for Madras 
topographical surveys he pleaded that his sub-assistants were 

already overworked, and I have before me the measurement rif a base line, the observations of 
zenith distances, transits, and circmnpolar star azimuths, which will occupy me and all my 
people. ..from the beginning of Novr. until the end of February. When these are finished I 
have to carry down a series of principal triangles from Serongo to meet my old points on the 
Nurbudduh, and after that to procoed northerly to Agra 2 . 

He managed, however, to recruit a Bengali writer "'on a salary of 30 sa. is. in 
quarters and 40 when travelling", to help in copying the reports, and obtained 
sanction to the provision of an office tent of such size and dimensions 
as to admit of its being pitched on the tops of rocks and mountains 8 . ... Without one, much 
time is lost because 1 cannot hold regular office in the field. I should not be so anxious.,, 
were I perfect in health, but as an invalid I require privacy, and cannot as formerly have the 
calculations made in my own tent 4 . 

He had made but little progress on thoso arrears before starting for Calcutta ; 

The Report canuot be made .out until. ..the calculations. ..are brought up. This will be the 
work of many months, and from the state of my health it is impossible for me to undertake 
it at present [ 246 ]. ... With regard to the unfinished Report of the late Superintendent, .., 
one copy is nearly written fair and only roouires to be examinod. Want of office assistance, 
and the Hdivity of my late operations, have prevented more progress being made, as neither 
my time, nor Mr. Olliver's, could have been devoted to that object without losing the 
favourable season in the field. All the documents are under charge of Mr. Olliver, who as 
lBt Sub-Assistant is officially responsible for them 6 . 

Soon after arrival in Calcutta, he reported that 
the 3rd and 4th vols. ...were forwarded. ..in January 1818 [ II, 264 ]. The 5th and 6th volumes 
will contain. ..original data as well as the calculations drawn from them. ... One copy of that 
Report [ 5th ] is completed, and remains only to be rigorously compared with the data and 
calculations. The latter were made during the lifetime of the late Superintendent, and have 
alli. been gone over by two persona*. ... 

The 6th volume is complete, all but the Article 230, Section 42nd, and tlie .i| pendix 7 . The 
former of these being a scientific paper I hod intended to reserve for a future examination. ... 
The appendix contains the alphabetical Table of Latitudes and Longitudes, ... as also the 
Elevations and Depressions, which have been calculated. ... The Plans connected with the 
work. ..will comprise all the operation between the Kistna and Godavory rivers. ... 

The series on which I was engaged between the middle of October 1822 and the latter end 
of February 1823. ..wan brought up as far as the neighbourhood of Sholapoor, but the confusion 
consequent on the death of my late master. ..rendered it impossible for me to proceed [236]. ... 
This Kories is particularly valuable...) even in its unfinished state ). because it will unite the 
surveys made under the late Captain Garling with the Hedar base. ... Tlio original data is 
all very complete, and all the corrections for the circumpolar stur observations, 97 in number, 
on which the azimuths depend, have been accurately calculated by myself and Mr. Olliver 8 . 

He was allowed to take to England extraots and copies from his own observa- 
tions, but the originals had to be left in the Surveyor General's office [ 246 ]. 
From these copies he worked up the account of the 5th and «th sections of the arc 

■toKverestl»-8-23,l)Dii.0l<307-IU). >UDn. 171 ( 284 ), Sept. 1824. >UDn. 171 (271 ), 20-9-24. 
•DDn. 204 ( 128 ), 15-12-24. » DDn. 93 ( 144 ), 20-5-26. "TS fi, ml. by Lanibton ; issued and countered. 
bjErerest, 1832; 10 Cat. ( 9);GBO. Comp. O 5/6, Q 1/6. 'THfl; contains appx. Everest's series 1822-3 ; 
Garling'* trianglea Raiohur 1818-7. nnJ W. border Nitam'n Dominions, 1810-20 ( 117 ] ; issued and sd. by 
«T«re»t 1839. 10 Cat. (11): GBO. Oim|i. O 6/8, Q 1/6. 'I)l)n. 171 ( 359 ), 5 -9-25. 
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with the assistance of Richardson and Taylor 1 of the Royal Greenwich Observatory ; 

To Mr. Kichardson. in particular, my acknowledgements are ilue, for to him have been 
entrusted more than three-fourths of the computations, [ the ] greater part of which relating 
to purely geodet.ical subjects were yet new to him. ... He entered so enthusiastically into my 
views, listening so patiently to my explanations, anctshewed so much persevering attention, ... 
that he has mastered all difficulties with as much facility as if the work had formed part of 
the business of his life. So much cordial good-will 1 never saw before, nor ever expected to 
meet with in a stranger: greater it is impossible 1 could desire to see*. 

The Directors had this hook published and presented Everest with 40 copies for 
his personal use 3 , distributing others to the Royal Astronomical, the Royal Asiatic, 
and the Geological Societies, and also to the British Museum* [246]. This authority 
was modified after the work had been printed : they had authorized 
the printing of this report with a view to its publication as a part of the materials for the Atlas 
of India, an intention which we shall not fulfil, as we find from the preface, which was added 
after we directed the printing. ... that the materials of which it is composed are not of that 
complete and final nature which... should characterize all works connected with the Atlas. We, 
however, transmit' two copies lor.. .the Surveyor General's Office*. 

Before leaving [ndia Everest directed Olliver not to issue any results derived from 
the meridional arc for which he considered himself personally responsible. OUiver 
was, therefore, much distressed when Hodgson pressed him for results from his 
longitudinal series ; 

As the latitude and longitude of...l\.ullianpoor...have not as yet. been definitely settled, 
I.. .felt a delicacy in producing any result, from my labors. ... The final results of my labors, 
... should be reserved. ..for the Superintendent.. .011 the grounds of.. .his general parting letter, to 
the effect that in any arrangements that may take place after his departure...his interests 
be not forgotten, and that the scientific results depending on the meridional series be.. .exclusive- 
ly for him to produce. The Superintendent. ..has explained all the causes for so reasonable a. 
request, and I sincerely trust, in furnishing you with the traverse tables, etc., in full length, 
I shall be freed from incurring his displeasure*. 



Instruments 

An account has already been given of the instruments used by Lambton [ II, 
251-5 ]. Most of these were Government property, but a few had remained his 
own, and others which he had ordered from England on his private account reached 
India after his death [ 188 n.i, 260 J. 

The principal are, 1st., a repeating circle of 18 inches diameter, for taking horizontal angles, 
with vertical circle of the same diameter — 2nd., an astronomical clock — 3rd., some articles on 
the way out. viz., an apparatus for applying to ends of the steel chain when measuring base- 
lines on the ground ; a new brass standard scale, with improved apparatus for reading off; 
an instrument for determining the variation of the needle to great nicety ; six thermometers of 
the most improved kind for ascertaining the expansion and contraction of the chains'. 

Much confusion was caused by Dr. Morton's hasty action at Nagpur, in selling 
several Government instruments, and some private ones which Lambton had specially 
purchased for the survey, which should never have been sold to outsiders [ 236 ]. 
In January 1824 Everest held the following ; 

1 large three-feet Theodolite, lor carrying on the 2 Steel Chains, with register heads, for the base 

principal triangle** [ 1], 253 |. line. 

1 Zeuith Sector, for observing Hxed stars [ 11, 252 ]. 1 Boning Telescope, and 3 thermometers. 

1 Circular Instrument, with Altitude and Azimuth 2 Standard brass scales. 

Circles. 1 Astronomical Telescope. 

1 Astronomicul Clock, with compensation ]>endulum. 2 sets of Beam Compasses. 

I small Transit Telescope, for the base line. 2 small Chronometers. . 

1 Iticlmrdson, asst. at Royal Ohsy. liivenu U'h. 1H22 43 : v. bio. notes : Taylor succeeded Goldiogham at 
Madras, 1K3U ( 101 n.7 J. "llco. tivcrest ( 1 1» ). 'Several distributed to Fellows of KS. ; Everest ( 4 ). 
•CD. Misc. UU ( 1 1 ill ), till ( 1244 ). H I) I.. B.. Mil. ; 5-3- 4. 25-S-3U ( l-:t ). • DDu. 173 ( 97 ). 1-8-28. 
'DD11. 144 ( 3S!I 92 ), from Lambton to Pub. Dept. 2H-lu-l!l. 
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Additional instruments, belonging to the Quarter Master General's Department; 

2 small Theodolites, 2 ooxcb of Drawing Instruments, 

3 Gunter's scales, 2 twelve-inch parallel rulers, 

1 9extant> 3 Ciroular Protractors, 

2 fiftcen-inch parallel rulers, 2 brass 100-feet Chains, with pickets. 
Unserviceable instruments ; 2 barometer, 1 theodolite, a sextant. 

Note. — 1, In the return of instruments, forwarded. ..t>n the 8th October 1823, (( thermo- 
meters were inserted by mistake ; 3 of the six were broken in the public service in February 
1822, and there are now only three in store. 

2. In all the returns hitherto forwarded only one brass standard scale has been inserted. 
There are however two, one of which was received from the late Capt. darling 1 . 

The Great Theodolite was used by Everest on his western series in 1822, and also 
on his later triangulation up to Sironj. On his return to Hyderabad after Lambton's 
death, ho sent certain parts down to Madras for repair ; 

I prefer Ihe tine-drawn silver wire to anything else, especially for the micrometer. ... The 
wire should be of adequate thickness to cover the dot on the limb, but the lighter you can put 
it the better. It is usual, I know, to use the fine golden cobweb which the spiders in these 
jungles weave most beautifully, but it is not so good for night observations 2 . 

The poor old instrument had a fortune escape two years later ; 

A very disastrous accident occurred here on the of the 10th, the coiLsequences of which 
Will detain me for some days. About D o'clock a. sudden -storm commenced, accompanied by 
hail and rain, and the violence of the wind was so great that nothing could resist it. All my 
tents were blown to the ground, and some of them were torn to pieces. 

The large Theodolite was on its stand ready for observing, anil was overthrown by the 
falling of its tent , though the latter was fastened by double ropes, and ten of my people were 
stationed to hold them. Fortunately it has received no other injury than the breaking of one 
of the lower screws which I have the means of repairing, but I lament to add that one of the 
beautiful Troughton barometers which stood in the tent was completely crushed, and that 
I have little hopes of being able to restore it without sending it to Calcutta 3 . 

Everest suggested that he should take it home with him for thorough restora- 
tion, but it was decided better to indent for new instruments altogether ; 

The large Theodolite met with a very serious accident.. .in the Tanjore country [II, 241, III, 
230 ]. from. ..which it never has recovered, and never can, without undergoing a thorough 
repair under the hands of a first-rate artist. The late Lt. Col. Lambton succeeded, it is true, 
... in approximating it to its former state, but there have ever since been great irregularities 
in. ..the limb, and the angles taken with it differ so much inter »e, that common accuracy is 
not to be obtained without frequently changing the zero [ 251 ]. 

In the best days of this beautiful instrument, 3 or 4 observations were deemed sufficient 
to determine an angles with correctness, and the zero was seldom changed above once, if at 
all ; but since the crash that the limb received in the Dekhan* it has been found necessary to 
change zero 9 or 12 times, and to take a mean of 18 or 24 observations. ... 

The different climates.. .have warped the mahogany stand and table, and upper frame, so 
much that it cannot bo adjusted without great difficulty, and will hardly preserve its level 
for the space of 20 minutes. The delicate screws of the levels are all more or lees out of 
order from continual UBe ; the mahogany rim to which the lower clamp is fixed has in Borne 
places yielded, and the dots which mark the divisions are, from frequent cleaning and the 
effect of.. .dust, ... in some parts nearly erased, and in others entirely so 5 . 

It was put away in store at Saugor, and was once taken out by Olliver in 1826 
[ 248 ]. Everest found it there on his return in 1830 ; 

I recommended in 1825 that this old instrument should be sent to England to be renovated. 
It may be doubted, however, whether any artist of celebrity would have anything to say to 
such a procedure, for it was in a sadly ricketty condition and, as it was deposited at the time 
of my departure in 1825, so I found it on my return in 1830. ... 

I had. ..familiarized myself with the finest instruments of the day, and gone through the 
workshops of the.. .most celebrated artists of civilized Europe ; my taste.. .had undergone a 
thorough change, and my old acquaintance certainly did make but a sorry display. ... Its 
distorted limb, its wooden framework, ... patched up with an iron plate on which the marks of 
the original injury were still apparent ; its mahogany 4 -legged stand and table, cracked. ..and 

1 DDn. 171 ( 135), Jan. 1824. »to Geo. Gordon ft Co., Madras, 22-5-23; I)Dn. 171 (46). Mb. 
( 316 ), 12-2-25. 1 presumably on 10-2-25 ( mp ). >ib. ( 322 ), 2-3-25. 
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scarred from ninny a hard day's journey, all acted against its good looks, and it was a subject 
of surpriso to mo how I could have managed with an apparatus so crazy 1 . 

The wonderful old theodolite was renovated by Barrow in Calcutta, and then 
regularly used on principal triangulation until 1860, and is now an honoured exhibit 
in the Survey museum in Dehra Dun. 

The 18-inoh Circular Instrument was obtained from the Madras observatory to 
replace a private one belonging to Lambton that had been sold to the Nagpur 
Government. Lambton's instrument had been used by Lawrence and Do Penning, 
and probably also by Everest on his adventurous work of 1819-20 : for he describes 
it as " an old friend and fellow traveller " [ IT, 254 ; III, 229 ]. Tt was one of a pair ; 

Colonel Lambton ordered from Carey an instrument which combined the advantages of 
the Theodolite and Zenith Sector, which he received in 1810 or 181 1. ... A similar one was at 
the same time received by Colonel Munrn 2 , then Quarter Master General, and was by him 
disposed of to Government, and is now lodged in the observatory [II, 196]. ... The price 
is the same, the adjustment easy, and, us it combines every requisite for trigonometrical and 
astronomical observations, it renders any other instrument completely unnecessary*. 

As Lambton's instrument could not be recovered from Nagpur, where it was 
wanted for Stewart's survey [ 91 ], Everest asked Goldinghani for the twin ; 

You will have heard. ..of the death of the poor old Colonel, ami of tho manner in which my 
operations have been embarrassed by.. .Mr. Morton, one of the Executors, ... who has sold off all 
.the private instruments.. .employed in the service of Government [ 257 8 ]. 

I am, ... much distressed by the want of instruments and, calculating on your love of 
science, venture to apply to you. ... You havo in your observatory a Repeating Circular 
Instrument, the exact counterpart of that. ..sold by Mr. Morton, furnished with two micrometers 
for the horizontal limb, and a vertical astronomical circle, also with two micrometers. It does 
not appear.. .adequate to your delicate observations, nor indeed to bo at all the kind of instru- 
ment you require, but it is particularly well a/lapted to my purpose, so that, if you can possibly 
spare it to mo, you will. ..do the greatest service to our establishment*. 

At the same time he made official request to t he Surveyor General, 19th April 1823, 
and another through the Resident at Hyderabad, supported by a private appeal ; 

I have made bold to address you in a public letter, and. ..there is some little irregularity in 
so doing. ... An application of this nature should by right travel along the broad highway of 
regular business ; ... it should first be submitted by mo to the Surveyor General ; next by him to 
the Government through the Secretary ; then agitated in Council, & so forth. But, alas, hope 
delayed maketh the heart sick ; it will. ..have to pay tho usual tolls of delay at each turnpike... 
and the relief will arrive so late, if at all, as to be little short of ineffectual 5 . 

The official request to the Surveyor General passed through the proper channels 
with all speed, though Metcalfe's direct appeal to the Governor was speedier still, 
and the instrument reached Hyderabad early in June [ 261 ] 9 . Everest only intend- 
ed it for secondary triangles, but on his departure for England it was the only 
instrument available for Olliver's branch series to Calcutta, and proved by no 
means worthy for such an important task [261 ]. 

A valuable astronomical instrument, a zenith micrometer by Dollond, reached 
Calcutta on Lambton's order- during 1823, was purchased from his estate by the 
Surveyor General, and became one of the most useful of the instruments maintained 
at the Surveyor General's small observatory [ 187-8 ]. Its bill of lading read as under ; 

To Colonel Lambton London, 59 St. Paul's Church Yard. 24th March 1823. 

Hot. of G. Dollond, Optician to His Majesty, His Royal Highness the Duke of Gloucester', 
and Mathematical Instrument Maker to the Hon'ble Board of Customs, etc. 

A Zenith Micrometer, made to order, and upon the principle recommended by Capt. 
Kater, with the plumb lino in the centre of motion, the telescope of six feet focal length with 
an aperture of 3 & J inches. A strong smeatonian 9 stand, 10 feet in height, ami every requisite 
adjustment, with duplicate sets of screws and oyo-tubes, one bobbin of fine wire for the 
micrometer, and several for the plumb line. Tho whole packed in a strong deal box, with two 

'Mrriilmnnl An: ( i-.ix ). : .Jolin Mimro [ II, 196 n.4 }. "from Hiililcll, l.VIO-17; DDn. Inl 
64). "DDn. 01 ( 271 ). 2-4-23. Ho Charles Metcalfe [ u u.to. 117 11.7 ) IH-4-23. DDn. 172(30). 
■Offioial correspondence hardly fares quicker in the 20th century ! ! ! 'Wm. Frederick. Duke of Gloucester 
AEdinhurgh ( 1778-1834 ); hrc to dm. III. •John Smeaton ( I72-MI2): FRS. : Civ. Kner. : designed 3nl 
Eddystonc lighthouse : DNB. 
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looks, handles, etc. an observing plane, etc. Pond's Catalogue of 400 stars [ 184 ]. 2 Packing 
Cases. ... £280. Directed t» the care of Messrs. Davidson, Robertson & Co., Calcutta 1 . 
Though its purohase was sanctioned "for the use of the Trigonometrical Survey", 
we do not find that it was offered to Everest, who might have been glad of it*. 

One of the few recoveries made from the sale of Lambton's property was "a 
valuable Astronomical clock by Earnshaw" [ 254 ], whicli Everest found 
considerably out of order, and in consequence of the warping of the mahogany frame, it has 
become of late entirely useless. I put it up this season us usual, but it stopped of itself before 
it had gone for 12 hours, and after repeated trials I gave the ease up as altogether hopeless'. 

He went on to ask that all the more important instruments, 
the large theodolite, the zenith sector, the astronomical clook, the two chains, and the brass 
standard scale, be sent to England in order to undergo a thorough repair and comparison 
under the liands of the Artists employed by the Hon'ble Company. ... 

These instruments have now been upwards of 2(1 years out of the maker's liands ; ... they 
have passed through a variety of climates, and been exposed to grest vicissitudes of season 
and changes of temperature, and when it is further considered how very minute the quantity 
is, which is the object of these splendid operations to detect. I humbly hope that my recom- 
mendation will appear to be warranted 4 . 

Government did not agree that they should be sent out of the country [ 250, 
258 ], for that would prevent all progress on the survey until their return ; 

On the other hand, by eontiuuing the survey with the present... instruments, its progress 
will be unimpeded, and the services of the establishment not lost to the State, while, by for- 
warding an indent on the Hon'ble Court, ... we shall in due time receive, not only a complete 
set of instruments, ... but derive all the advantages to be expected from the numerous improve- 
ments which are daily taking place in their construction. 

As.. .the astronomical clock is entirely useless, it may be brought to Calcutta to be repaired 
or sent home, ... but. with this exception, ...you will direct Captain Everest, ...to deposit 
the instruments under the custody of the principal staff officer at Sagor 5 [246, 250]. 

Two barometers which came out on Lambton's order were purchased by Everest 
on Government account, and he charged a further Its. 100 for their dispatch "by 
khossid, ... to avoid as much as possible any accident that these valuable articles 
might meet with on the road". He also reported that 

both of the chronometers.. .received some injury last year in the mountains, notwithstanding 
...the precaution of always carrying them in my own palanqueen. I sent them both to Madras 
to be repaired by Messrs. George Gordon & Co. [ 258 n.2 ], but they were delayed between 
Nagpoor and Hoosangabad on their return, and did not reach me until long after I had com- 
menced my zenith distances. In this exigency I applied to all my acquaintances within 100 
miles. ..and. ..met witli one by Barrow, which a friend. ..let me have for 350 Sicca Rupees. I 
have never made any charge on this account, but now that I am.. .quitting the department, I 
hope I may.. .transfer the chronometer.. .to Government at the price I paid for it. ... 

The Great Trigonometrical Survey is very ill supplied with chronometers, there being but 
two, one of which ( an old-fashioned piece of mechanism by Hare ) is absolutely worthless, 
and the other a small pocket watch by Arnold by no means superior of its kind 8 . 

An account of the new instruments which Everest brought out from England 
in 1830 will be given in a later volume [ 9, 242 ]. 

1 Lambton's Bankcm & Agents. 1 BMC. 4-12-23 ; DDn. 197 ( 1 14-3 ). » Another olock, by Barraud, 
bought at LAmbton's sale by I)c Penning, was keeping excellent time in Old Court Ho. St., Caloutta, 1937 
[11,304]. 'DDn. 171 ( 322). 2-3-25. • DDn. 201 ( 63 ), 5-4-25. • DDn. 171 ( 403 ), 9-9-25. 
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GREAT TRIGONOMETRICAL SURVEY, 1823-7 
NAGPUR TERRITORIES 



Detail in block shows work of the Great Trigonometrical Survey 
1823-7, with the Great Arc in thick lines, as extended by Everest 
northwards to Sironj [ 242-6 ], and the Calcutta Longitudinal Series 
as carried eastwards by Olliver [ 261-4 ]. 

The map in brown is reducer) from one compiled at Madras in 1814 
[ II, 276 n.6 ] and its discordance from the G.T.S. and modern maps 
illustrates the danger of compiling maps from route surveys and 
astronomical control alone [ 226, 278 ]. 

It was to check such uncontrolled mapping that the posts of Sur- 
veyor General at Bombay and Madras were abolished in 1815, and the 
Surveyor General of India alone made responsible for one general map 
[ 274 ]. It was later ruled that no survey was to be incorporated in the 
quarter-inch Atlas of India that waft not based on, or truly adjusted 
to, the Great Trigonometrical Survey [ 283 ]. 
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CHAPTER XVIII 



CALCUTTA LONGITUDINAL SERIES & OTHER TASKS 

Calcutta Longitudinal Series, 182-5-30 — Dr. Voysey, Geologic to G.T.S., 1818-24 

— Other Geological Surveys, 1817-28 — Visual Telegraph, 1817-28 — Natural History 

— Meteorological Observations. 

IN his account of the Calcutta Longitudinal Series 1 General Walker suggests that 
it was taken up against Everest's advice, but this is not so. The whole matter 
was fully discussed between Everest and Blacker at Calcutta, and they agreed 
that, all things considered, this was the most suitable and useful employment for 
the available staff [ 9, 241-2 ]. It was not at the time intended that this series should 
become a major branch of the trigonometrical survey, and there was no series of 
less importance on which Olliver could have been employed to better effect. 

Everest was satisfied that Olliver was fully competent, and left detailed instruc- 
tions that were scrupulously followed. He knew that the 18-inch "circular instru- 
ment"' was not suitable for principal triangles, but it was the best available ; 

I had expressly declared the principal instruments of the Great Trigonometrical Survey 
to be so shattered by exposure to climate, wear and tear, ... and various acc idents, as to render 
them quite until for further employment, so that there only remained. ..an 18-inch instrument 
of inferior powers, which Sir Charles Metcalfe, when Resident at Hydrabad, had kindly obtained 
for me from the Madras Observatory [ 250,-00 ]. ,.. 

I never approved the employment of this instrument in the principal triangles of any part 

of the Great Trigonometrical Survey [ never had occasion bo use it for other than secondary 

triangles. In a minor series, on one of the subordinate meridians for instance, it would answer 
exceedingly well with some alterations and, if employed at all in the principal triangles, ... 
it would be certainly less objectionable in a longitudinal series than in that of the Great 
Meridional Arc. These are the opinions which I gave at the time to Colonel Blacker*. 

Whilst Everest and Olliver were in Calcutta in 1825, Rossenrode ran a secondary 
series from Sironj to fix the position of Saugor [ 246 ] 3 . His chart, with a copy of 
the observations "both night and day", and full calculations, were sent down to 
Calcutta on 19th December. 

Olliver joined him at Saugor towards the end of the year, and started work in 
January 1826 from the Great Arc side Bhaorasa-Gargaja [pi. 17] with three 
assistants in all 4 . Rossenrode was employed selecting stations in advance until 
he fell sick in May. In the neighbourhood of Hatta the selection of stations was 
particularly difficult, "the country being one general succession of flats bearing 
no prominent features", and during the hot weather the atmosphere was so thick 
that large signal fires had to be lit at each forward station [ 244 ] . 

He went forward again in October with Peyton, each with "a small theodolite 
and reconnoitring telesoope", whilst Olliver went back to his earlier stations to 
make sure that the mark-stones had not been tampered with [ 245 ]. Whilst at 
Saugor Olliver brought out the large 3-foot theodolite, and found its more powerful 
telescope greatly superior to the feeble one of the 18-inch instrument [ 248 ]. There 
was still a lot of fever about in November ; Rossenrode was again laid up for a, 
month, and Olliver had six cases in his camp, one man dying after 3 days illness. 

Visibility was good and with the aid of blue lights [ 247-8 ] Olliver brought 
observations up to Hatta by January 1827, with Rossenrode and Peyton 
getting on in their task, whioh is doubtless difficult, more so from the continuous Bats, and... 

'GTS. VI ( tii-vii, B ). «SG. to Go»t., 5-2-S2 ; DDn. 293 ( 25 ). • 17th Oot. to 8th Dao. 1883. 
• Ronumode. Peyton. andTorriok [ 327]. 
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their being thick set ami covered with old mo wall trees 1 , such o.a with difficulty 4 men could 
fell one tree the whole day. ... The country K. of Belhuri bears a very favorable appearance, 
beintr a fair oj>en country with detached hills. 

Further east the country was "wild, desolate, and unhealthy" ; 

The operations. ..are now about entering the Kewah State, and. ..the survey stations in 
advance. ..close ou...Smgi*owlah and Sirguojah states | 88 |. In j>enetmting further. ..where 
the [wuple are not warned, ... hp [' Knssonrodp J may have to encounter Rtill greater difficul- 
ties. ... Until. ..the Agents lor tlm (iovernor (jieneral at Uonares, Arrah. and Hny.areebagh 
have been apprize J... ] feel loth to allow any party to advance. ... 

Accounts from Mr. Rossenrode describe the country in advance. ..as being thinly inhabited 
by IJoauds, u wild ami savage people | 1, <>o: HI, 241, 20*), 414 s ], and ils one scene of 
desolation, provisions scmp o, mid oil in |>articular, which is used in no small <|u;mtitv Ht the 
Beveml stations, is not 1.0 be had even for a single lamp*. 

Ill July 1S27 the whole part)* withdrew to Mirzapur for the rains. Observation 
had reached meridian 82°*, and under the Surveyor General's instructions a branch 
line was run to the ancient Hindu observatory at Benares 4 [ 1, 156-7 J. Noxt year 
there was a great deal ol sickness and OHiver writes from Giaya telling of 
hardships, sickness, and niunberless other mortifications unprecedented. ... Myself in bad 
health, both the younger sub-assistants laid up with the fever and, in fact, the better half 
of the department was totally useless ; ... I*nid»;s the death of (J of thu men | 405 J. 

In this predicament L was uiid'tr 11 ie necessity of calling in Mr. Rossenrode.-who by 
this time hail nearly reached Hazaribagh. On his arrival, I was further mortified on seeing 
the train of sick that followed him, | and ] I was under the painful and urgent necessity... ( the 
native doctor also being one oT the dangerously sick ) to rci|ut^t him to take charge of the 
sick, quit the jungles, and prooeod to' the nearest station where medical aid could be procured. ... 

After Mr. Rossenrode proceeded with the dangerously ill. ..to tiayah, I was able, what 
with the aid of Mr. Torrick, just recovered, and the convalescents, ... to finish for the season 
...in Palamow, ... and quitted it for this station in the beginning of the past month. ,.. 

I was still more unfortunate with respect to the weather, for in March and April, for about 
40 days together, the whole extent of view was one continued smoky atmosphere [ 7b, 184], 
owing to the blazing of the grass and brushwood, and. ..neither the signal tires, nor even the 
blue lights, were at all discemable, ... so that all this time T could but finish with only two 
stations [ 247 ]. ... The Hres seen in all directions caused a great confusion. ..various instances 
occurred in which the flag lasears, mistaking the hires for signals, quitted their stations and 
actually joined me, while X had continued still looking out for their lights. ... 

KncloBed are two medical certificates.. .on the state of the sick. Mr. Peyton is quick recover- 
ing, and has just commenced attending to his duty ; most of the nick have also quite recovered. 
Mr. Roasenrode lias had the misfortune a few days ago to lose his son of the fever 5 . 

During field season 1828-9 observations reached more open country; 

Having experienced extremely hazy and oppressive weather, I was compelled to remain 
on the Paraanat mountain 6 station from the middle of.. .March to the beginning of May, and 
though recourse was had to the use of white lights — ... one night forty double white lights 
were burnt, of which 1 was only able to discern two — and, though a pile of wood of about 
6 feet diameter at the base, and tapering to a height of about 12 feet, was blazed as a signal, ... 
even this immense blaze was not discerned. ..where.. .one of the assistants had been. ..stationed 
with a theodolite to watch ray signals. ... 

After repeated disappointments from a continued watching of no less than fifty consecutive 
nights, and. ..the increasing rage of fevers, etc., and the then appearance of the epidemic 
cholera, I resolved on quitting.. .to the next station of observation ; but I had scarcely been half 
way when a most favourable change of weather occurred, so that after having finished at the 
station J availed myself of the good weather to revisit Paraanat, ... and... I finished on the first 
evening all the elevations and depressions of the stations, and. ..on the same night in three 
hours all the observations which before detained me for no less than fifty nights together 7 . 

The triangles were npw approaching the plain* of Bengal, "one continued 
undulate country, interspersed with lofty groves, of chiefly mango trees which 
form a very formidable impediment. " OHiver proposed masonry towers, as a 
portable scaffold would be difficult to centre over the mark, and 

1 BasMa laiifotia ; a valuable tree, growing to 50 feet, both food and liquor being produpqd .froin the 
flowers. a DDn. 174 ( 100-2), 5—4—27. 'Skeleton map of trianglen, Sironj to long. 82°, Ben Regr. 588 (32). 
4 Position h of secondary Htatiuui, Benares Series, Qreat Arc Tables ( 01-2), 1842. 1 DDn. 173 ( 07-102 ), 
1-8-28. "73 E/l ; ht. 4480 ft. 7 DDn. 173 ( 133-6), 15-7-20. 
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it u c mid be indeed very imprudont to risk the instrument or the Uvea of those in attendance 
at tho observatory on it, at night or oven in the day, during the high windy months in 
particular, unless ft very expensive ond bulky sort of maohinory bo constructed. 

In the cose of scaffolding also, while engaged in night observations, it would rnquiro the 
utmost caution, and even thon it would be extremely imprudent to allow the instrument to 
remuin at night on the scaffolding, and. ..to have lights. ..blazing, ... so that.. .when the scaffolding 
is adopted... only day observations must bo used. ... In this case, iw it will he impossible to 
have the stations at greater distances than 25 miles asunder even in good wettthor...( in the 
months of March and April it would bo difficult to discern the signals at the distance of 
1G miles ), ... it will require many moro station to cover the same.. .country 1 . 

The problem had been foreseen by Blacker in 1823 [ 185 ] ; 

Jinny extensive tracts are so flat as to defeat the principles ami instruments of the Great 
Trigonometrical Survey, unless at the monstrous expense of erecting Humorous artificial pointri 
to supply the place of natural elevation. It would bo idle to enter info any calculation of the 
number which in that case would be required, for their height and stability would involve so great 
a disbursement... that. ..would many times exceed any oxponso which oould...bo recommended'. 

The extension of triangles across the last hundred miles to Calcutta was therefore 
a matter for careful reconnaissance, for Olliver was determined not to depart from 
Everest's regard for well-shaped triangles ; no angle greater than 90° of less than 30\ 
Rossenrode and his reconnaissance party had to abandon 

the tract. ..S.E. of Banooorah 3 , ... an extensive Hat, covered by an almost impenetrable forest 
of stately trees. Thoy persevered for several days in that wild truct, infested with tigers, by 
,, .raising one ladder above another lushod to the tree, until thoy could get to the branches, 
whereby they wore able to climb upwards of 01) foot, and after ropeatod disappointments they 
were induced to abandon it with the conviction that it would require to build no less tliun 80 feet. 
... The dread of tigers was such that the Bengalese labourers, who hod to attend the party 
with cutting implements, ... would at ev ery nistlo of the dry leaves throw down the ladders, 
and... disperse in all directions. 

Mr. Rossenrode and Mr. Peyton are now engaged in exploring the tracts bordering on the 
road between Bancoorah and Burdwan for tho southern stations, an 1 north of the Damooda 
river for the northern stations. This tract may be considered an open country, but. ..the 
difficulties to bo overcome is still very great owing to the clo3e-sot villages, and the lofty trees 
of mango, banian, etc., which surround them present a formidable obstruction in all directions, 
and which ultimately is to be overcome only by being able to build equally as high as tho trees. 

Rossenrode wanted a station at Blialki 1 , but, writes Olliver, 
though he constructed a rude stage of 18 feet high over a tank bunk 7 feot high, he was 
unable to overtop the trees about tho village so that.. .it will require to build about 40 feot 
high or more, or to lop away the branohes of the trees, which would in all likelihood annoy 
U»o villagers. ... Mr. Peyton.. .describes the country to be altogether alarming, ... adding it 
as his firm opinion of tho necessity of resorting to the telegraphs. ... 

I have been obliged to detach the 3rd sub -assistant, Mr. Murray Torriok, t o select the 
intermediate stations ; he will have to explore another very jungly tract, but tho land is high, 
withal ; he will have to clear more than one eminence before he can be satisfied in his selection 6 , 

Tho very next day Olliver had " a very cheering lettor " from Rossenrode who 
was able to discern the signal fires blazed at the stations of Radamadapoor and Dhunsimlah 6 
from tho tank bank of Balkoo...but...[ these ] stations are on high lands, and the stations for 
which Mr. R. noxt proceeds. ..will bo in the flat country. ... Mr. R. assures mo that Mr. Peyton's 
appalling description is not to dishearten him, and I am confident that ho will strenuously 
persevere to attain his object ; he will leave nothing unsifted in any shape that could be 
devised and, if his absence from the sceno of operations happens to be ut all protracted, ... 
I shall be utterly at a stand until his return. He is the main prop, for. ..the work of station 
selecting is the most irksome and tho most delicate part of trigonometrical operations 7 . 

Herbert had suggested making use of the telegraph towers that had been 
recently abandoned. They were laid out in a single line [ 271-2 ], and might serve 
as stations along the right flank if Olliver swung his series towards them. Olliver 
agreed, but asked for alterations to their superstructure and pointed out that Everest 
would certainly expect the instrument to be on a pillar isolated from the main walls. 

1 Berhfttnpore, 16-7-29 ; DDn. 173 ( 1 33-8 ). > Dim. 204 ( 9 ), from SO ., Blnckor, 2t! - 1 2 23. " Binkum 
75M/4. «73M/11, 25 m. NW. ofBurdHfin. s DDn. 173 ( l4*-fil ), B -2-30. *on Ci.T. Read m. IIU- on 
the railway, 29 m. from Binkura. 'DDn. 173 ( 163 -4 ), 9-2-30. 
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He asked that the Executive Engineer should make out suitable designs, for he 
himself was "in no-wise versed" in suoh matters. 

Work pushed steadily forward — Rossenrode was now less than 70 miles from 
Calcutta — special mounds and towers were erected at aoine places — telegraph towers 
adapted at others. Olliver reports in August 1830 from Burdwan, where the party 
sheltered for the rains ; 

Having experienced much unsteadiness in the Mahdpoor scaffolding, though the posta 
vere of whole palmyra trunks 1 , the braces and stanchions were also of palmyra, I am.. .of opinion 
that for the permanent stations scaffoldings ure better dispensed with [ 263 ]. Besides the 
immense labour and pains requisite for the proper.. .erecting of them, and the uncertainty 
of their holding out, ... it is by no means. ..either cheaper or expeditious. ... 

I made a trip to Uhalkee where, rinding the old position of the station to be on a narrow tank 
bank, too slight for building on, I ventured to alter the position to more firm ground. The 
work of building. ..will be finished during the continuance of the rains. I shall. ..have to.. .inspect 
the work. ..though the only mode of moving about the country now is to wade, cliiefly through 
...inundate il paddy grounds, and. ..with elephant or palankeen at a creeping paco. ... 

Messrs. Rossenrode and Peyton have established two other positions as stations, but owing 
to the formidable topes it was not possible to ascertain positively what heights the buildings 
...should. ..be. ... From. ..their having contrived, by moans of bamboo scaffoldings, to use their 
theodolites at an elevation of seventy-six feet above ground, and at that height still unable 
to overtop obstructions, ... the buildings at both these places will require to be at least fifty-five 
feet high, whilst the rest will have to depend on the lopping off of the most conspicuous trees. ... 

With respect to the enormous expence...of the Mahdpoor scaffolding, ... it being a new sort 
of a machinery to the country artificers, it was all to do to koep them to work and, the posts 
being entire palmyra trunks, it was no easy matter for the artificers to cling to them, and even 
to have the free use of one hand, before the machinery was. ..perfectly safe, and which required 
several days with repeated doing and undoing. ..before it could be properly adjusted'. 

Most of the 15 tower stations were built after Everest's return in October 1830. 
Four of these wero adapted from the telegraph towers, one at Nibria, 5 miles 
west of Howrah being still in good condition in 1950, 88 feet high [272 n.9]. All 
field work was completed before the rains of 1832. 

Olliver's work came in for much criticism later, and the standard of accuracy 
was not, indeed, nearly high enough for such an important link in the great frame 
of triangulation. But blame should not be attributed to Olliver, who was working 
with a most inadequate instrument, and strictly to instructions. So maDy as 
sixteen of the later meridional chains of triangles were dependent on this longitudinal 
series, which was nearly 700 miles long, and it was eventually found imperative to 
have it entirely re-observed. This did not take place until 1863, and again occupied 
six years. Olliver's work, writes Waugh, 

was executed many years ago with on inefficient 18-inch altitude and azimuth instrument by 
Cary, of an old pattern [ 259-60 ]. ... The system of observation... was bad. The face of the 
instrument was never reversed [ 231 ], consequently the angles are all, more or less, affected 
by error of collimation and inclination of axis. ... These errors. ..appear to have been very 
large, no attempt having been made to eliminate them, ... nor to render their effects nugatory 
by a proper system of observation. ... No process, short of a thorough revision of the field 
work, can prove perfectly satisfactory. ... 

The Calcutta Longitudinal Series is 671 miles long, and. ..the linear discrepancy at the 
Calcutta Base 9 is 5.255 feet in 6.431 miles. ... 

Observations for azimuth were taken... at nearly every alternate station on the north flank, 
or about every degree of longitude apart. The errors. ..of instrumental adjustment vitiated 
these...excosaively, und as the latitudes... were computed by means of these elements, the 
magnitude of the azimuthal errors is in fact the most important defeat in the work 4 . 

Dr. VoYsfiv, Geologist to G.T.S., 1818-24 

On the appointment of a geologist to the Great Trigonometrical Survey [ 225 ] 
it was particularly stated that his reports on the geology of the country should 

^Bora-unit fabtlliformin, palmrra palm. 'DDn. 174 ( 210 ), 4-8-30. 'measured by Everest in 1832. 
*DDn. 671 ( 17 ), June 1853, cf. fifn. 11(71)4 VI, B iii. 
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keep pace with the work of the surveyor, that attention might be drawn to any- 
thing that might influence geometrical and astronomical observations [ 254 ]. In-his 
reply to a question as to " how far the operations of your survey are likely to benefit 
from the geological observations " 1 , Lambton reported that he was sending Voysey 
to accompany Everest's first serious independent survey [ 229 ] and was 
particularly anxious that ho should succeed in his geological pursuits. The near alliance of 
that branch of science with our geographical operations is well known to the learned world ; 
and the mutual benefits that must accrue to each other from their advancing hand in hand will, 
I trust, apjx'Hr from the results of our combined labours 2 

Everest's account of tliis expedition refers frequently to geological details and 
their probable influence both on triangulation and health 3 . Voysey's professional 
report was submitted to Fort William and a box of specimens sent by sea from 
Mnsulipatam 4 . A year later Lambton submitted a further report from Voysey, 
explaining " what he had already done, and what his ideas are respecting that part 
of the Peninsula through which my moridional operations have beon carried"'. 
In this report Voysey writes that 

since my last report, ... dated Juno 24th 1820, accompanied by a geological map, drawings, etc., 
and followed by a box of specimens, collected and arranged with considerable caro, I have made 
...an addition to my geological map of about six degrees of latitude and longitude. ... I have 
completed three barometrioal and geological sections, one of which is nearly five hundred 
miles in length, and. ..I have sufficient evidence to decide on the rock which is tho matrix 
of the diamond, hitherto a desideratum in mineralogy. ... 

A very important object. ..lies in determining the cause of those anomalies which sometimes 
occur in trigonometrical operations, and which can only be explained by supposing them to arise 
from concealed disturbing forces, owing to the difference in the specific gravity of the upper, 
lower, or contiguous strata [ II, 261 ; III, 254 ]. The error in latitude at Arbury Hill in the 
Trigonometrical Survey of England, supposed first of all to have arisen from the imperfection of 
observations or of instruments, lias sinco been attributed with great probability to the above- 
mentioned cause. The fact is only to be ascertained by a person accustomed to observe the 
manner in which strata of different densities dip, their direction and relation to one another. 
To this object my enquiries and observations havo been particularly directed*. 

In 1822 Lambton sent him to explore the country between Agra and Berar 
through which the meridional arc was to be carried [ 236 ] ; 

The season being now favourable for going round to Calcutta by water, and thence up the 
Ganges, I have permitted Mr. Voysey to go by that route ; ... ho will have full time to meet 
me at Nagpoor beforo I proceod north from Ellichpoor. ... I shall. ..make such arrangements 
that our mutual labours may be more immediately combined, by applying certain scientific 
investigations of mine to geological purposes. The field for geological science in India is now 
become extensive and interesting, and a man of Mr. Voysey's... talents. ..must render his services 
a benefit to his country and an honour to himself. 

At the same time he urged that Voysey was worthy of more generous terms, 
and rocommended, without success, that he should be appointed an assistant 
surveyor, reporting several occasions when he had helped in actual survey'. 

Voysey returned from his expedition in June 1823, after Lambton's death, and 
submitted to Everest a most useful report on the line from Ellichpur to Agra [ 243-4 ]. 
He also brought back geological information that enabled him to extend his section, 
Madras to Ellichpur, northwards through Sironj to Agra, making it about 1 ,000 miles in 
all. Ho had now been absent so long from regimental duty that he found himself put 
on half pay, and Everest pressed again for his appointment as assistant on the survey, 
having afforded great assistance in taking observations on different occasions. ... As the 
country through which I am about to prooeed is one of no ordinary danger and difficulty, ... 
Mr. Voysey, I know, will never refuse me his assistance when called on, and I will put it to 
your consideration whether Government can fairly benefit by Mr. Voysey's services without 
giving him a salary for the same 8 . 

Government was however adamant in its refusal, and Voysey sent in his resigna- 
tion, with a summary of his services ; 

■ DDn. 64 ( 73 ), 8-5-18. • DDn. 82 ( 90 ) . 1-6-19. » Geo. Everest ( 12-S. 19 ). « Lambton to 
Pub. Dept., 11-7-20; DDn. 92 < 136) ; report pubd. JASB. II. June 1833 ( 298-305 ; 392 tt tea ). ' DDn 92 
( 1*7). 9-6-21. "ib. ( 188 90 ), 8-6-21. ' ib. ( 231-3 ). 19-6-23. 'DDn. 91 ( 359-61 ). 3-10-23 
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I liave completed two principal barometrical unci geological sections, one extending from 
Bombay to the mouth of the Godavery, and one from Agra to Madras. In addition I have 
completed several minor sections of 3, 4, and 000 miles each, and a geological section of the 
country between Calcutta and Agra. I ha ve consequently the materials for malting the only 
geological map of India that has yet been attempted. 

It is now five yeurs since I joined the Trigonometrical Survey. ..and during that pcrioil 
I have been constantly in my duty, notwithstanding I have been twice subjected to fover 
caught in the jungles on the banks of the Godavery. I have travelled by land about eight 
thousand miles, and have always been in camps, with the exception of few months. ... All mv 
instruments und books have been purchased at my own expence. ... 

I. ..trust that in consideration of my travelling down the new road from Nagpoor to 
Calcutta 1 , and producing a geological and barometrical section of that unexplored country, 1 
may be allowed to draw my present salary of 600 rupees per mensem until I reach Calcutta, 
-which I engage to do before the middle of March next 2 . 

With Everest's permission he set out from Takarkhera on 6th January, but he 
never reached Calcutta ; he was struck by fever, and died on the 19th April, two 
marches short of his destination. From the tragic circumstances of his death it was 
a long time before- his later professional reports were properly edited and published, 
most of them being collected in the archives of the Asiatic Society of Bengal. 
Those of 1819 and 1821 f 265 ] appeared in 1833 or earlier, but it was not till 1841 
that his notebooks were properly examined, and an account of his later professional 
work prepared for publication 3 . The geological map of 1821 had been sent to 
London, and was sent out to the Society 1844 4 . Voysey had never been able to pre- 
pare the extended map which he had planned. 

Markham records that he was 
one of the earliest writers on the rocks of the Doccan. He explored the Nalla-Malla mountains 
between Cuirimnm in C'uddapah and Amrubad north of the Kistnah, and wrote an interesting 
account of the diamond mines in southern India 5 . He also wrote papers on the building 
atones of Agra, and on petrified shells in the Tapteo valley. 

Other Geological Surveys, 1817-28 

A few months after his move to Calcutta, and after the announcement of Voysey'.s 
appointment to Lambton's survey, Mackenzie writes to Riddell ; 

Geology is the great fashion here now. Threo or four eminent geologists & naturalists 
have arrived in the course of these 18 months ; one very lately from France [ De Vaucol ], who is 
tho precursor of the celebrated Humboldt [ 44 11.5 ] who is oxpectod out next year. 

My collection of minora Is and stones proved more valuable than I even supposed myself. 
There are two chests of thom, & 1 have had a Dr. Voysey attending hero for some time arrang- 
ing and classing them. & selecting specimens for 3 or 4 other collectors". 

From early days there had been legends about the mineral wealth of the Himalaya 
mountains, and in 1817 a special geologist was attached to Webb's survey in 
Kumaun. Lord Moira, Governor General, took special interest ; 

Mr. Laidlaw has come out.. .by permission of the Court of Directors, specially. ..to seek employ- 
ment as a mineralogist, or as an investigator of any other branch of natural history. ... 

The Court must have naturally trusted that we should not fail to omploy him if any return 
commensurate to the oxpense should present itself. ... The probability of great advantage 
from researches. ..by a jwrson ho qualified as Mr. Laidlaw is clear enough. ... 

We havo been duly sensible of the want of professional onquiry into tho minoral produce 
of the hill country lately acquired by us. Tho remedy now offers itself. I therefore propose 
that Mr. Laidlaw be engaged for a fixed term at a monthly salary of 600 rupees, exclusive of 
his travelling expenccs 7 , ... and that he be attached to Lieutenant Webb for the purpose of 
locking indications of metallic voins in the tracts which that officer is surveying. 

To copper or iron I would not point Mr. Laidlaw's attention, as I think the working either 
might injuriously effect important articles of British export 8 . 

1 Survrvrd tjv J. N. Jai.ki-on [ 27-8]. 1 DDn. 171 (134-5), 1-1-34 ; cC.OTS. 1 ( xixiv ). '.1ASB. X, 
1841 (415);XI, 1842 ( 804, 8!K! ) ; XIII, 1S44 ( xlix, 853-02). HID to India ( Pub), 1-11-43 ; OD to ASB. 
27-1-44 : it could not bo found for the centenary exhibition of thoOool. Svy. of Jan. 1851. Markhun ( 207 ). 
'■At «. XV. 1826 ( 120 etteq ). "DDn. ISO ( 327 ), 13-2-18. 'Same stvUry n< VoysoT [ nup., 268 1. "The 
bad old 4*j* ! T>I>n. 138 ( 190-201 ), 0-6-17. 
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In accepting the appointment Laidlaw asked for suitable chemicals and apparat us 
for mineral analysis, besides a few simple survey instruments ; 

I nm far from saying that everything 1 have mentione 1 is absolutely indispensable ; on the 
contrary, ... 1 might even be correct in my investigations without any appurai is nt all ; but 
it is surely better to be provided with the means of enforcing such sueces* th vn to have it 
dependent on the chance of favorable circumstances 1 . 

He joined Webb during February 1818 and almost at once went off on his 
independent researches, and for the next two years not only made no effort to 
co-operate with Webb, but persistently failed to report his proceedings. After 
twelve months he was warned that if he did not furnish 

a satisfactory explanation of the delay by return of post, orders would be issued for the stoppage 
of his allowances. A period of two months having elapsed. ..without communication, ... orders 
were transmitted on the 13th May IKIH to the Commissioner in Kumaun for discontinuing 
the payment of Mr. Laid law's allowances, of which Mr. Laidlaw was duly informed'. 

No reply was received, except for a refusal to hand in his instruments to Webb. 
He was dismissed and the Directors considered his conduct 

so highly objectionable and improper that wo... direct that that gentloman be not again employed 
in any public capacity under your Government, nor allowed to remain longer in India than 
may be necessary for him to prepare for his voyago home. The period for which he had our 
permission to reside in India being already expired 3 . 

Laidlaw ignored these orders, and continued to live in Kuinauu where he died 
in 1 830 [367]- No information has been found about his work even in Herbert's 
reports [268-9], and it is not known how Markham learned that " he was a very 
able man, and is said to have been badly treated" 4 . 

Towards the end of 181!), Sir John Malcolm, who was in. political charge of 
Malwa where he had employed a number of officers on survey and mapping, recom- 
mended that Frederick Dangertield should be put on special duty to make a general 
survey of the resources of that country [ 123 ] ; 

Iron ore of good quality, and. ..copper, abounds in these tracts. ... The survey of Malwa... 
should be combined with a complete statistical and scientific account, embracing its peoples, 
manners, customs, Hud village rights ; its vegetable productions, manufactures, mineralogy, 
geology, and natural history in every point. ... Captain Dangerfield... proceeds in the end of 
December upon a survey of the opium produce of Malwa, ... which should include the filling 
up the blanks left in our geographical labours, the completion of our statistical papers, and 
.an account, as minute as could be made, oT the mineral and vegetable productions. ... 

If my suggestions be adopted, I will so launch this survey that it shall at an early period 
make a return more than adequate to the expenditure 6 . 

Dangerfield took the work up with enthusiasm, but early in 1821 was sent 
down to Bombay to recover his health. With his own map of Malwa Malcolm sent in 
a geological sketch from Captain Dangerlield*. ... His health, which had been much broken 
by his unremitted exertions during the last three years, compels him to proceed to the sea 
coast, but he will on his journey to Bombay, and after his arrival at that place, continue to 
complete the index of towns and villages of Malwa, and. ..arrange for transmission to Calcutta, 
if desired, the great variety of geologicul specimens which he has collected. ... The completion 
of this task cannot be expected before the end of May or April [84, 123 ]. ... 

To complete the geological investigation of.. .this part of the peninsula — ...with correct 
astronomical olwervations of latitudes and longitudes—... with remarks on the different levels 
of the country, as well as the larger features of its geography — I know of no person more qualified 
than Capiaiu Dangerfield. ... The accurate investigation of the teak forests in the vullev 
of the Nerbuddah...! deem an object of some consequence [ II, 168 ]'. 

Dangerfield was, however, granted nine months leave on medical certificate, and 
Bent on a sea voyage, being allowed to accompany Crawfurd's mission to Siam 
and Cochin China. The Surveyor General meanwhile strongly recommended that 
on his return he should take up the geological survey that had been entrusted, 
without result, to Laidlaw : 



1 DDn. 141 ( 309 ), 3-7-17. " DDn. 146 ( 347 ), 11-8-20. 'CD to B., Mil. 28-10-23 ( 17 1 • Don 
208 ( 48 )iBPC. 14-9-38(18). « Markham ( 207b, 1 ). »DDn. 146 ( 1 ), 26-U-lB. • Daniier .Said's reoort 
pub. 1823 in Maloolnfs Central lndia.1l ( 320 ); Markham (208). 'DDn. 191 ( 101-8 ) 10-2-21 
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Captain Dangerfield's wish is, when he ahall return from the expedition to the eastern 
islands, ... to make mineralogical and geological enquiries and surveys in the mountains and to 
collect facts.. .respecting the structure of the mountains and the earth. ... The enquiries have 
not indeed been neglected ; ... Mr. Laidlaw wus sent to the Kumaoon mountains to make such, 
but how he has fulfilled what was expected from him C do not know. 

On the Gurhwall survey also [ 35-8 ], Lieutenant Herbert and myself directed some notice 
to the subject, but since I left the mountains, that officer has made a very extensive and valu- 
able collection of the minerals, fossils, and specimens of the various rocks composing the 
different chain of mountains, and he has also attained to a very respectable knowledge of the 
theories of geology, or geognosy, from books. ... Indeed, ... I have hopes that the information 
he can afford. ..will be valuable, and probably mure so than that of Mr. Laidlaw who, though 
gent to this country as a person of skill in that particular line, does not appear to have had the 
advantage of liberal education, and. though in some points lie may be able to describe the 
minerals more accurately than Lieutenant Herbert, the latter must have greatly the advantage in 
taking a general view of the subject, and in describing the specimens, and, what is of great 
consequence, being able to shew clearly and in good language the heights, the positions, and 
every particular of the ranges of mountains from which he selected them 1 . 

Dangerfield's appointment was sanctioned, his allowances being fixed at "rupees 
1,000 per month, in addition to the pay and full regimental allowances of his rank", 
considerably more generous than Voysev's Rs 600 [266, 326]. As it turned out. how- 
ever, he preferred the opium department in Malwa', and in February 1823 Herbert 
was appointed "to conduct the Geological Survey of the Himalaya Mountains"'. 
In July of the same year James Manson was appointed his assistant 4 , and stayed 
till the survey was closed in 1828. 

Herbert started work in January 1824, and submitted his first, and incomplete, 
report with a geological map 5 30th November 1826 ; 

Mineralogical Survey of the Himalaya Mountains lying between the rivers Sutlej and Kalee; 
Illustrated by a Geological Map ; by Capt. .1. D. Herbert, Superintendent. With 12 large 
coloured views of mountain scenery and descriptions by Captain J. Manson, Assistant*. 

Geology as a science [ writes Herbert ] has not yet attracted in India that attention which 
its importance merits, and it would be futile in me to deny that till selected for this duty I 
had but a slender acquaintance with the subject. While exploring.. .this tract, I have been in 
reality studying the principles of that science, an advantage in-as-much-as I may hope to have 
escaped the trammels of system. 

Though in some directions the survey had proved disappointing, 
in the Copper, Lead, and Iron, however, in which the province abounds, may be found a more 
tangible, as well as more productive, source of wealth. It is certain that the former metal 
exists in very considerable quantity, and for the iron nothing is wanting but a proper system 
of management to render it superior to that of England. Graphite, a substance of considerable 
value, has been discovered 7 . 

The report and map were produced as a special supplement No. 126 with the 
Journal of the Asiatic Society of Bengal 1842 s , which also contains an account of 
Herbert's last tour through Kumaun between November 1827 and January 1828*. 
In June 1828 he started back to Calcutta to resume duty in the Surveyor General's 
office [ 310 ]. 

This mineralogical report had been the concluding part of Herbert's rough 
draft, the rest of which he had never written up, being interrupted by ill-health 
and his transfer to Calcutta and then to Lucknow where he died. His geological 
specimens lay in the museum of the Asiatic Society until the Curator opened them 
up some years later, but found " not a line of catalogue, journal, or note ". After 
much correspondence, five volumes of notes and journals were discovered at Almora. 
Two wore neat and legible and, writes Batten from Almora 10 , described a tour 

•SO. to Govt., 27-9-21 ; DDn. 98(10.")). • He married at Penang in May 1828. "BOC, 27-2-23 ; 
DDK. 203 < 5 ). « Herbert had m. Hanson's sinter in April 1823. 'Map dated 1826, 18 m. to inch; 
copied SCO. Feb. 1827 ; from Sutlej to Kali, biwed nn svvs. 1816-22 [ pi*. 5, 6 ] ; pubd. JASB. XIII, 1814 
(appi. 171). 'Original Report at NA1. ; Home Dept. Misc. vol. 437 A ; At Ii. XVIII, part 1 ( 227 el »eq ; 
JASB. XI, 1842, part 126 ( i-clxiii ). 'Copper and iron not workable in Kumaun; Burrard & Hayden 
(3*4-366). "but not noted by Burrard k Havden. JASB. XI, 1842 ; XIII. 1844 ( 171, 734 ). "Copy of 
Eeport to Directors under B to CD. 1-2-27; BM. Addl. MS. 14381, comprises 189 pp. "John Hallett Batten 
( 1811-88). BCS. nil. Coinnr.. Kumaun, r. 1835-45. 
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to the lower ranges of Sirmoor and the low country and hills about. ..Roopur, below the 
Soobathoo mountains, to the Terai east of the Jumna belonging to the Saharunpore Zillah, to 
the Dehra Doon, and then crossing the Ganges along the edge of the Bijnore and Moradabad 
and Pilibheet Terai, to that of Kumaon, ... and thence to Almorah. 

Capt. Herbert stayed at Almorah u whole summer and recorded observations. Thenoe 
his journal shows his tour... towards the Juwakee Pass. ..and the snowy range. ... Before 
reaching Melum Herbert fell ill, and his journal ends. ... 

Three other volumes of tns. ...ore all badly written, and parts of them very obscure. ... 
Nobody at Calcutta can possibly interpret the volume. ... I therefore propose to edit it 
myself. ... .lumen Prinsep gave up the task in despair. This volume also contains Captain 
Manson'a continuation. ..to Melum, and back over the hills to Almorah. In its present state 
I defy anyone who has not been at every place named to decypher the words and nil up the 
gaps caused by moths arid white ants 1 . 

Batten then describes Herbert's final tour to Dehra — through the Dun — across 
the Jumna to Kalsi — into the hills through Jaunsar and Jubbal to the Borendro 
Pass — down the Pa bar River to the Tons — and back to Dehra over the Mussoorie 
range. From here he closed work and started his journey down to Calcutta. " I 
do not think " writes Batten " that anything very novel will be brought to light 
by the journal ". Of another rough journal the museum Curator writes ; 

From a cursory examination... I congratulate the Society very sincerely upon the amount 
of geological and mmeralogical knowledge; ...if we con but connect Captain Herbert's 
complicated system of numbers 2 . 

Amongst other reports about minerals is one from Grant, in Moulmein; [199] ; 

I received some specimens of lend ore brought from near Youn-Zolune. It is found in 
the bed of the creek which, having its source near that town, falls into the Salween about 
10' or 15' above Miang 3 . The mineral is said to be very abundant, and yield from 30 to 40 per 
cent. These ores were not worked by the Burmese Government, and it was certain death even 
to be found in the act of seeing it. It is not therefore an easy matter to procure specimens of 
minerals from opposite banks. The dread inspired by former tyranny still paralyses the 
natural bins of industry. To the same cause we may ascribe the ignorance of the people 
regarding the minora] riches of the district. ... 

The ore has been worked by Oojna ( a cliief in rebellion ) for some time past, but I suspeot 
it is not for the sake of the lead alone. The carriers [ Karens ? ] are the proper people from 
whom to obtain ores, but they are said to be a very unacoomodating people. 

In March the carriers [ t ] come down with the productions of their country, consisting 
ohiefly of wax, honey, ivory, oil of sessamum, etc., and receive in exchange the manufactures 
of England, India, and China*. 

It was not until 1851 that the regular department of Geological Survey was 
founded under Thomas Oldham. 

Visual Telegraph 1817-28 5 

The normal means of postal oommunioation in India was by postrunners, 
olad in a loin-cloth, carrying a light bundle of letters fastened with a few jingling 
bells to a short spear sloped over the shoulders. Such men run to this very day, 
sometimes singly, but in jungle country more often in pairs. Dak was laid in regular 
stages, eaoh stage having its regular runners passing to and fro at a steady jog-trot. 
Stages were about eight miles eaoh, and post travelled up to seventy miles a day 
[1,303]. The "Bhangy Dawk", or parcels post, the runner's springy staff bearing 
a load at each end, was a less speedy business. 

In 1813 William Boyce, of Bombay*, put forward a scheme for establishing 
lines of telegraph signals from one end of India to Another. Suoh lines had been 
successful in Europe for the rapid despatoh of messages over long distances. In 
recommending these proposals, the Bombay Government remarked that 

1 from Batten, 8-2-42 ; JASB. XI, 1842 (683-4). 1 from Curator, 31-5-42 ib. (003); Herbert's 
Journals, cd.by Batten ; JASB. XIII , 1844 ( 734 etna). ' YunnliD, joins Salween, M O/l 1 ' « DDn 
221 (229), Grant's Report on TeoiHaerim; 1827. *IBRC. Prog). XXVII, 1950 ( 78-85). •Wm. Bone 
and. aff "free mariner" before 1805, when he first proposed the telegraph; "keeper of the Bombay Tarwra 
1813 ; ro., Bombay, 4-3-07, Mrs. Mary Ann Savage, widow ; partner of firm Boyee, Kemp ft Co. 1818 ( T ). ' 
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a man better qualified than Mr. Boyce to superintend the establishment could lianlly bo found. 
He waa for some years employed under a very enlightened man, Mr. Edgeworth 1 , in the 
management of the telegraphs in Ireland. 

Boyce himself records that 
the first modern telegraph that. ..attracted any notice whs the one.. .submitted to the Committee 
of Public Safety in Paris in 1793 by Monsieur Chappe 2 , anil is.. .in general use throughout the 
French dominions. The next is that. ..invented by Lord George Murray 3 about the siime time 
and is.. .established along the coasts of Kneland. 

He had himself been employed as land surveyor under Edgeworth on the 
erection of telegraphs round the coast of Ireland after 1803. Ho described the 
immense advantage that Chappe's system gave to Napoleon. His own system was 
to be an improvement on that used by Kdgeworth, worked by the displav of large 
triangular vanes in seven different combinations ; 

The machinery is so simple as to ho perfectly manageable to a buy of ten yi*4rs old. ... 
Mr. Edgeworth's system worked with stations twenty miles apart. A message requiring fl 
hours of time by Lord George Murray's telegraph mold be mmiagod with Mr. Edgeworth's 
in 33 minutes. ... J have effected improvements... which render it infinitely superior to any 
telegraph whatever. ... When im overlund dispatch arrived or any news of importance by 
sea, it could be communicated to the Supreme Gnverimient- iu half an hour, and an nnswor 
received back in the next half hour 4 . 

The Supreme Government was interested, but asked for reports on the lines to bo 
traversed and the number of stations required ; they pointed out the danger from 
plunderers such as pinddris to whose attacks the posts would be particularly vulner- 
able. The Surveyor General was consulted. Boyce had proposed two routes ; the 
first from Bombay via L'oona-Hyderabad-Ellore-Cuttack to Calcutta, 75 stations ; 
the second, from Bombay along the west coast to Mangalore, and then via Seringa- 
patam and Bangalore to Madras, 133 stations. Mackenzie was critical ; 

Whilst I have the highest opinion of the great su|>eriority of Mr. Boyce's telegraph over 
any other.. .of the same kind, and also duly acknowledge the numberless advantages that 
would accrue from his plans, ... yet I cannot help differing.. .when he proposes to commence 
the towers without having the whole extent of the country examined by a. skilful engineer. 
... I do not think with him that the building of wooden houses... would answer, as they would bo 
ao liable to such rapid decay, not only from the limute, but also from. ..the white ants. 

With respect of the number of towers required, I do not thuik it could ever be even guessed 
at, for, us the telegraphic pari of the tower is only about 16 or 17 feet high, when n jungle 
tract was to be got through, they could not see each other at a furlong's distance. ... 

Mr. Boyce. ..has verlooked some obstacles that, hod ho travelled much in the peninsula, 

he would have found very difficult to overcome. ... First... the Pindarics, or any other lawless 
tribes ; for, although the towers maybe musquet proof, and sufficiently strong to prevent the 
tower being carried by force, yet how are they to procure water or provisions ? If the tower 
must be protected, then only one man can go on this errand, whose fate could be easily guessed. 
... In many places.. .the distance from any supplies and, what would be still worse, not being 
able to procure water, or of its proving bad, would prove... very difficult to overcome. ... Tn the 
most of these jungles it would often happen. ..that.. .the whole complement of men would he... 
all down with fevers at the same time 6 . 

In August 1817 a committee was appointed to investigate the possibility "of 
establishing an experimental telegraphic communication between Fort William and 
Nagpore", and to report on the value of extending such a line if it proved successful. 
Mackenzie, as Surveyor General, was appointed president, with the Adjutant General, 
the Quartermaster General, and other military officers, as members. Amongst the 
many officers consulted by the committee was Lamb ton, who discussed at length the 
proposal and the possible lines. 

The committee then obtained the appointment of George Everest, with Ferguson 
as assistant, to survey a line from Calcutta to Chunar, and select sites for the 
towers taking the general line of Ranken's road [ I, 38 ]. A line following the 

1 Hiulmni IjpvoII Edgeworth ( 1744-1417 ). DNB. . "lad to invent 11 plan fot telegraphing by the desire 
to know the rcunlt of a raoe at Newmarket". 'Claude Chappe( 1763-1805 ) ; drowned himself in woll of hit 
wsrUiop ; model uf olograph RUM. mua'-nm, Whitehall, tibt. 6670. 1 ( I7H1-1H03 ), Dir. of Tekjgiupha, 
Admiralty, 1796. Binhop of St. David'* 1801. • letter of 6-12-13 ; B Pol (!. 4-3-14 ( » ). >DOn. 143 
< 73-S ), 20-6-14. 
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Ganges was recognised as impracticable 1 . Everest's survey had readied Sherghati 
by the middle of February 1818 ; 

Hifl distances average nearly miles, but, as a great portion of the country.. .is covered with 
thiok forest, that average may be considered rather low, and, in fact, the distances. ..since he has 
reached the open country have occasionally been as high as 12 and 13 miles. 

The surveyors were furnished with the common achromatic telescopes generally used by 
military men in the trenches or in reconnoitring parties. ... These.. .are... insufficient for a greater 
distance than 7 miles in the low wooded country, and somewhat more on the open plains. ... 
On one occasion where two of Captain Evorest's stations were separated by an uninterrupted 
valley of something more than 13 miles in breadth, a telescope of the power of 14 afforded him 
a distinct view of the telegraphic spheres during eight hours of the day. ... 

The height of the telegraphs is calculated with reference to the curvature of the earth, 
but in open countries it. is endeavoured to give them an elevation, by means of isolated hills 
or otherwise, which will prevent the visual line from approaching nearer than 30 feet to the 
surface of the ground. In Hat wooded country, however, that line has hitherto been nearly 
a tangent to the general curve formed by the intervening foliage 8 . 

The survey reached Chunar in May, and Everest sent Larabton a long account ; 

The land between Calcutta and Hurdwnn is flat and swampy ; highly fertile and populous, 
and studded everywhere with villages in which there are almost always foiind trees rising to 
a great height, and obstructing the view. Au observer standing on tlie ground would. ..never 
be able to extend his prospect beyond o miles, raid very seldom beyond three miles in any 
direction, and it has not been uncommon to raise a platform of 70 feet, iu order to view an 
object of 00 feet in height at the distance of 8 miles. 

The whole tract is.. .peculiarly ill-calculated for telegraphic communication, from there 
being scarcely any rising grounds, cither natural or artificial, so that the edifice must be 
raised from the ground, and the only plan. ..wax to place ladders upon some lofty and strong- 
limbed tree, nnd ascend. ..to a small bamboo framework raised to the height required [2O4 ]. ... 

After reaching Bnnkoornh [ 263 ], which is about 100 miles from Calcutta, the face of the 
country is divided into uplands and valleys, and about 20 miles farther westward we enter 
upon a wide extended plain, in which are several isolated hillocks and hills almost approaching 
to the size of mountains. ... 2,000 feet is far too great for telegraphic purposes because the 
telegraph being n dark coloured object requires a light background ; in this part of the line 
therefore, the eminences of 300 ami 400 feet have generally been ohoaen. ... 

After passing Chass 3 , ... the very rapid rise in the land takes place which continues to 
Haznribaug, the most elevated part of the uew road. The peaks of Parasnath are visible 
through nearly 100 miles of the new road in clear weather, and the telegraph post which is 
nearest to the mountain is 19 miles. ..from the summit. ... 

The fort of Chunar is. ..on a rod;. ... The telegraph posts to tho westward. ..have been taken 
up principally on the ruins of mud forts, or such other mounds as were in former days used... 
for protection against Pindaries. 

I look forward. ..to the arrival of the Trigonometrical Survey in this part of the country, 
and particularly in the plains westward of Sheergatti, for no artificial elevation will be 
required, and the atmosphere is so exceedingly clear during the greater part of the year that the 
view may be extended to 35 or 40 miles, or even to a greater distance, without difficulty. ... 

There is a peculiar vapour in the hot weather which affects the atmosphere at a less height 
than 100 feet, ... and causes so great a divergency in the rays of light, that telescopes of large 
magnifying powers are of little use, and in such situations the telegraph distances have seldom 
been greater than 7{ miles, whilst in the hilly tracts 18 miles has not been too great. 

Thedistances between the telegraphs have generally been measured. ..by taking the contained 
angle between one telegraph and any conspicuous object. Thus the mountain of Paraanaut, 
which presents several remarkable peaks, was used to determine the distances between 6 
different sites, and...n rough approximation was obtained which was somewhat better than 
perambulator measurement. ... There were many occasions where. ..the perambulator.. .became 
the only resource. The survey in fact has been a very rough one. and differs only from the 
generality of the route surveys in there being always an opportunity offered of seeing from one 
end to the other of each Telegraph line, and thus obtaining the general direction 4 . 

The survey was closed down on 16th October 1818 when Everest left Chunar to 
join Lambton at Hyderabad 6 , [ 227, 352-3 ]. Temporary signal stations had been 

1 BGO. 21-10-17. • from Telegraph Com. to Lambton ; 26-2-18 ; DDu. 91 ( 157-9 ). ' Chas, 73 1/2. 
< copies of W. sheets survey with telegraph r»ye, MBIO. 81 ( 37-0 ) ; Everest to Lambton, 1 <1-1R ('37-9 \ '■ 
DIM. 91 ( 183-70). »BQC. 2-10-18; DDn. 64 ( 74). 
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erected whilst the survey was going on. and experimental signalling started, but this 
also was closed down ; 

As the survey of the whole line from Fort William to Chunar appears to be completed, 
and the temporary erection of telegraphs on the point of being finished, the appointment 
of Captain Everest and Lieutenant Ferguson, of Messrs. Mcftit'hie and Leake, and of Richard 
Wyatt 1 , and generally all situations created for.. .surveying the road and putting up the stations 
in the firet stage of the experiment, may. ..stand abolished from the 1.1th proximo 2 . 

In June 1820. Ferguson was appointed assistant to William Playfair 3 , "employed 
on construction of the telegraph towers on the new military road" [ II, 312 ] for a 
period of about IS months. The post of Superintendent of Telegraphs was then 
held by— Henry Gilbert-Cooper 4 1822 to 1824 — Charles Weston [ 11,454 ] from 1824 
till his death in May 1828. 

The line consisted of 45 stations each manned by 5 to 7 tindnU and cosaida on 
pay amounting to Rs. 992 a month. By November 1827 messages were being 
regularly transmitted between Calcutta and Clnmiir. A typical one despatched 
from Chunar at noon reached Calcutta within an hour, and its reply reached Chunar 
before 5 p.m. Messages were passing daily, and it was rare for one to be unintelli- 
gible 5 . Among the difficulties recorded are 

clouds of dust along the whole line of the Benares road. ... The want of a second telescope, 
...and the necessity of turning it perpetually from one side to another in a confined crowded 
room, which frequently breaks and injures t he telescope". 

Expenditure between 1816 and 1*28 came to nearly five lakhs of rupees, and in 
a minute of 15th April 1828 Sir Charles Metcalfe, the Home Secretary, recom- 
mended its abolition as being not worth the expense, and on receipt of an estimate 
that future expense might reach Rs. 2000 a month, the Governor General in Council 
agreed, as there "seems little to set against the expenditure beyond the early grati- 
fication of curiosity". The service was accordingly brought to a close from 1st 
September, though left on a caretaker basis until 1830 7 . and the Direotors unkindly 
reminded the Bengal Government that on first hearing of the project they had 
expressed great doubt as to its practical value 8 . 

It was the decision to abandon these towers for telegraph purposes that made 
them available for Olliver's triangulation [ 263-4 ]■ They were substantially built 
of brick, and one of them was still standing in 1950 [ 264 ]'. 

The electric telegraph was not introduced into India until 1851. 

Natural History 

Natural History was still one of the sections on which the Madras surveyors had 
to report in their district memoirs, though since the Mysore survey botany and 
zoology were no longer responsibilities of the Surveyor General [11,113-5]. 
Mackenzie however notices a double-headed snake in Madras, and Hodgson and 
Herbert report on Himalayan flora. Both those subjects were normally left to the 
Company's medical officers, several of whom became superintendents of the 
collections at Alipore and Sibpur 10 . 

Several distinguished Frenchmen were working in India at this period. Mackenzie 
was interested in Le Chenault at Pondicherry, whilst Baron Georges Cuvier of the 
Paris Museum sent out a succession of keen young naturalists, amongst whom were 
Alfred Duvaucel, Pierre Diard, and Victor Jacquemont 11 . 

Duvaucfl was born about 1 793, and married a step-daughter of Baron Cuvier. Appointed 
naturalist to the King in 1817. Reached Calcutta 1818, and his help in examining museum 

' Juhn Mc-Riti'hie, arrd. Calcutta, a frco merch. 1814 1 a Eirhd. Wyatt. m., in Bengal, 3-9-08, Mi«» Rita 
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Bupt. Mil. Road». 1813-8 ; furl. Feb. 1821-24. 4 Henrv Edward Gilbert-Cooper ( 1784-1831 ) ; Ben. Inf. 
»BPC. 17-1-28(79-81 )22-5-28 (63) ; 4-U-28 [ 65 ]. • B PC. 22-0-28 ( 53). ' BPC. 7-8-2S ( 23 ) B to 
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specimens was acknowledged by the Asiatic Society. Met Diard and Voysey in Calcutta [ J66 J, 
and in December accompanied Diard to the Stinda Ib. Returned to Chandernagore 1820, 
and in July 1821 left for Nylhet to extend his zoological collections into the Khasi & .fuLntia- 
Hills. He returned with a fever from which he never fully recovered, and died at Madras in 
August 1824. Contributed several papers to the Asiatic Society 1 , besides stuffed birds and 
snakes in spirits. 

Pierre Medard Diard was born at Chateau de Labrnsse. Indre et Loire. 10th March 1793. 
Met Duvaucel and Voysey in Calcutta in 1818 [«up\; with Duvaucel to the eastern islands, 
and then spent Heveral years in Cochin China, where he met George Gibson, with whom he 
exchanged geographical information [ 70 80 ]. After many adventures he settled in Malacca. 
He died on 18th February 1803 at Djntti, ft few miles from Batavia in Java, poisoned whilst 
preserving his specimens of strange animals 2 . 

Jacquemont was horn at Paris on 6th August 1 801. and sunt out to India by the Museum of 
Natural History. Reaching Calcutta in May IR2SI. travelled through Upper India, visiting in 
particular Bundalkhand— Dehra Dun Simla— and Kashmir. A young man of great charm, 
was welcomed by both British and Indians wherever he went. Was an enthusiastic scientist, 
and collected an immense volume of information and new material, chiefly botanical. 

He is well known for the Jnurrutl romplet <lu voyage tie. I'. Jacquemont, mtec leg description,! 
zoologiques et bataniques, pub. 1835. Some of his correspondence was translated into Rnglish 
in 1834, and published under the title of Le.tte.ru from India. Throughout his writings he 
makes constant reference to maps and surveyors, sometimes critical, often most appreciative. 

Like Duvaucel, his heat! h was shattered by his wanderings, and ho die.! at Bombay in 
on 7th December 1832. 



Meteorological Observations 

The keeping of daily meteorological observations, both in field and office, had 
long been a subsidiary duty of all surveyors, and many of them took a keen interest 
in maintaining their records. 

Pearse had recorded detailed observations at Fort William from 1773 to 1776 
[ I, 361-2 ]. Oolebrooke kept observations for over threo months in Calcutta during 
1787 [ I, 327 ]. Patrick Gerard kept regular observations at Sabathu and tvotgarh 
from about 1816 to 1823. Hardwieke, tlte botanist, sent Webb a copy of his journal 
in 1818, kept whilst commanding the Artillery 3 at Diim Dum [ 205 ]. 

Blacker was particularly interested in taking regular barometer observations at 
Calcutta for assisting field surveyors with correspondent observations. He started 
a regular meteorological observatory from 1st April 1825, with a register entered 
four times a day with reading of barometer — thermometer — hygrometer — ombro- 
meter — anemometer — and photometer 4 . I n I S2!», in return for a copy of this register 
sent to the Literary Society of Bombay. Thomas Jervis sent a copy of the one which 
his brother George had kept at the Engineer Institution 5 . 

In 1830 the Surveyor General got a monthly allowanoe of Rs 10 for his draughts- 
man, W. H. Scott, for charge of the instruments and for taking their daily readings 6 . 
Again in 1 830, lie was directed to issue a complete set of meteorological instruments to 
Mr. Assistant Surgeon Rhodes, who is about to proceed to the sanatorium in the Cossya Hills 
[Cherrapunji ] 7 , with tho requisite instruments for observing and registering the pressure and 
temperature of the atmosphere, together with blank forms of a meteorological journal, and 
such instructions as you deem necessary 8 . 

x As R. XIV ( 471-5 ) XV ( 157-102 ) ; As J. XIX. March 1823 ( 202 ) ; JASB. VII, Aug. 1838 ( 734-5 
■ Finlayson'a Mission to Siam and Ha,'; London, 1826 ( 307-9 ) ; Bulletin ties Amis du Yieux Hur, 1935 ( 81-5 ). 
•MRIO.M334. Mb.M414. ■ DDn. 204 ( 38 ), 19-0-20. 'JAUB I (23-33 ), Summarv of meteorl. obans. 
at SGO. 1829-30. ' 4455 ft. ivbnve soa : avoraee rainfall 458 inches ; rail, sanatorium till" 1884. ' B Pol C. 
29-0-30 j DDn. 202 ( 30 ). 



CHAPTER XIX 



MAPS & MAP MAKING 



Bengal — Madras Bomlxuj — General Map* of India — Atlas of India. 

[THEN authorizing the establishment of a single Surveyor General of India, the 



Directors laid dow n as his main duties the compilation of large *cale maps of 



all parts of India from the best available survey*, and the maintenance from 
these of a general map of India on reduced scale \ II, 287; III, 28l-3 ]. He was to 
be the sole authority for such maps, and was responsible that copies were only made 
for authorized persons and not unduly multiplied 1 . 

A.-, the Company's territories steadily expanded, and greater interest was taken 
in lands beyond the frontiers, so also did the stream of new surveys continually 
increase: the pressure on the Surveyor General's few skilled draughtsmen never 
relaxed, whether at Calcutta or the branch offices at Madras and Poona. 

Compilation of Bengal maps was particularly difficult because each field surveyor 
was entirely independent of the other : there was no uniform system, either for the 
survey or for the style of drawing. Mackenzie replies to Webb, who had pressed for 
a draughtsman assistant ( 48, 367 ] ; 

The young man who drew the map of Mysore you saw in England is now in this office, as 
I have brought him round purposely 2 : & for more of the same kind we should have ample 
employment here. ... You do not do justice to yourself in deprecating your drawing. Your 
...maps that I have seen are sufficiently satisfactory [ IT. 453 ]. 

The Surveyor is the person to construct the map of his own surveys ; the draughtsman is 
only required to take off the fair copy, & more than one copy ie not required, ... In all my own 
surveys ( for I am not a good draughtsman, any more than a good writer ) I have constructed 
my own maps ...<& then got one fair copy made. 

He disapproved of a surveyor making several copies "for all and sundry". Further 
copies and reductions were the duty of the Surveyor General 3 . 

Though the Directors would not hear of any resurvey of Bengal [ 186, 284 ], the 
old engraved sheets of Rennell's survey were long out of print, as well as hopelessly 
out-of-date and inadequate, and as no copies could be made except by hand, it was 
almost impossible for local officials to get hold of maps of their districts. There 
was a dispute in 1816 between the Collectors of Ghazipur and Benares. Barlow 
of Ghazipur asked Hamilton of Benares to lend him a map of Jaunpur for an 
official tour 4 . Hamilton replied curtly that the map "was stretched on cloth, and 
hung up to preserve it", and could not be supplied ; upon which Barlow "handed 
him up to the Commissioner" 5 . 

It was a long time before the Surveyor General found the staff to compile maps 
on reduced scales, and, reports Mackenzie in 1819, 

Complete maps of the provinces are entirely wanting, except one district, Chittagong 
[11]. I do not perceive any map that can be considered as fully inclusive of a province of 
late years. Benares, Bundelcund, Cuttack, the Sunderbunds, some parts of the Upper Pro- 
vinces, and others, have been begun. ..many years ago, but never conpletely finished. These 
surveys have been repeatedly interrupted, and their materials either damaged by repeated 
copying, by being sent out, and in some instances none whatever sent into the office. 

The copying of the surveys on their original large scale seems to me entirely unnecessary, and 
attended with a great loss of time and expense ; the map now accompanying is one fourth 

'CD to B. 3-0-14 ( 19, 20). 2 Newman or Hamilton [ 312 ]. a DDn. 168 ( 144 ), 30-11-18. "Robt. 
Barlow ( 1788-1843 ), Ron nf Adm. Sir Robt. Barlow, GCB. ; offg. Collr. Ghazipur, 1817 — Sir Fredk. Hamilton 
( 1777-1853 ) j 5th Bart. ; Collr. Benare*, 1816-28. 'Dewar ( 331 ). 




274 



Bengal 



275 



of the size of the original and, in my idea, oomprehends everything requisite'. 

In 1822 the Board of Commissioners at Patna asked for maps 
of the several districts prepared from the latest surveys. It ie generally supposed that there 
are some objections to complying with such applications, arising, it is believed, from some 
old order [ II, 288-92 ] ; but, as the Government are disposed to incur considerable expense 
in a topographical survey 1 , the Board are inclined to think that objections no longer exist 9 . 

The maps demanded covered no fewer than thirteen districts from Bihar to 
Cawnpore, and the Surveyor General replied that he could not possibly supply them 
without laying aside those of the extensive countries of whioh 

we have only lately acquired a geographical knowledge. There are at present under prepara- 
tion in my office for transmission to England, and for record, the following maps, and as several 
of them are very large, and two persons are employed on each, it in evident that great delay 
will take place if I am obliged to relinquish them to supply copies of.. .almost obsolete maps 
...for.. .the settling of abkaree boundaries*. 

Reductions and copies were being made of the Himalayan surveys and panoramas 
of Hodgson, Herbert, and Webb [ 39-40 ] ; a map of the countries west of the 
Jumna ; maps on scales from 8 to 20 miles to an inch of the upper provinces ; of 
Malwa ; Bundelkhand ; of the peninsula of India ; of Macartney's large map of 
the Punjab and Afghanistan f II, 270-1 ], and many others. Hodgson promised 
a copy of Ensign Stephen's maps of Benares, ate. [ II, }6, 443 ], to be m:ide for the Board ; it 
is, however, not a topographical, but a geographical map, as are nearly all others in this 
office. This map was first received. ..on the 19th February 1811) ; the first sheet in rather an 
injured state, ... having been in constant use with the Magistrate of Goruckpoor since 
October 1817. The other maps. ..are.. .from very ancient surveys ; they are merely of a 
general geographical nature, often founded, as most surveys in this widely extended country 
are, on military operations. ... Few, or no, surveys have been made of them since the time of 
Major Rennell, to whose atlas, and to Arrowsmith's map, it may perhaps be expedient to refer. ... 

I annex an extract of a letter. ..from Colonel Mackenzie, dated the 18th September 1819 
[274-5], which may. ..confirm the expediency of restricting. ..requisitions. ..which not only 
embarrass the current business of this office but seem at variance with the spirit of the orders 
of the Hon'ble Court of Directors. ..to limit the multiplication of geographical materials 5 . 

The desperate straits to which local officers were put from this lack of maps is 
well illustrated by the following appeal from the Magistrate of Ghazipur ; 

The published maps of this part of the country are perhaps more defective than those of 
any other part of the Company's provinces. The rich district of Ghazespoor, which abounds 
in populous towns and villages, is left almost a blank. This defect i* s-ipplie.l for a gre.it part 
of the district by the excellent and recent map of Captain Stephen s [ sup ], but for the pur- 
gunnahs situated to the south of the Ganges, and those along the south-eastern frontier, ... 
we are left to fill up as we can the blanks left by Rennell and Arrowsmith [277-8 ]. 

The convenience of a good map for judicial and police purposes I can speak of from experi- 
ence. ... We know at a glance what officer can most conveniently be employed on any speoial 
duty, and we can adjust the proper Btations for our police chokees. The new settlement of 
Azimghur is about to commence, but the Collector has nothing on which to found his measure- 
ments or surveys, and even the sites of the principal towns are unknown". 

Sir John Malcolm's map of Malwa [84-6 ] was compiled in eight sheets, scale four 
miles to an inch, by Robert Gibbings, a.Q.m.g., whose draughtsmen were William 
Sundt' [ 280 n.3 ], L. I. De Mello, and possibly Arthur [ ? ]White, who worked for St. 
John Blacker [85], and later for Briggs in Khandesh [124]. The full map 8 
stretched from east of Saugor to the mouths of the Tapti and Narbada. A 
reduction on the 8 mile scale, adjusted to the Great Trigonometrical Survey, was 
drawn in the Surveyor General's office in 1845'. 

During his time as Surveyor General between 1821 and 1823, Hodgson did a 
great deal to clear up the drawing office, and sent home to the Directors five cases of 
maps, journals and fieldbooks, originals and copies 10 ; 

1 for comdg. officer in Cuttaok ; DDn. 198 ( 69), 18-9-19. 'The new revenue surveys of Upper 
Provinces [ 149-51 ] ■ DDn. 195 ( 77 ), 23-6-22. 4 DDn. 198 ( 65-9 ) 24-4-22. » DDn. 196 ( 210 )& 198 
( 66-9 ), 24-4-22. ■ DDn. 196 ( 262 ), 8-1 1-22. ' MEIO. Miso. 2-0-18 [ 86 n.j 1 ; full material passed to SG 
under BPnlC. 1-7-22; DDn. 193(9-12). "DDn. 278 ( 21 ); MBIO. 83 ( 67, 68 ) M ( 1. 2. s 6) " DDn 
278 ( 10, U ). '"Typical of these is MRIO. 10 ( 6 ), Country W. of Delhi-Karnol. 1823, 4 m. to inub : ib. li 
( 33 ) : Delhi to Jaipur & Ludhiana, 16 m. to inoh, 1822. 
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Knowing.. .the very great utility uf map* on a large scale divided into separate sheets- 
bound together in a.. .large folio [ 278-9, 284 ] — I have prepared the title and following 15 
pages oontained in the oaso No. 1, and. ..recommend... engravings to be executed by Mr. 
ArrowHmith, or any other competent person, and published in the form of an atlas. 

The utility of the Bengal Atlas published by Major Rennet! many years ago [ I, 227-30 ] 
( but which excellent work is now. ..out of print ) has been generally acknowledged, and... 
the work which I now send may be esteemed valuable. It comprises a.. .correct delineation 
of the geography of countries of which no aocurate maps have been constructed except by 
myself. It was my intention to have extended the atlas to.. .Central India. ... 

I also annex a list of maps. ..prepared in this office. ..between the 1st of June IH21 and the 
22nd October amounting altogether to 244 map*, plans and sketches 1 . 

Hodgson's "case No. I ' contained tlie first sheets of a quarter-inch atlas of 
north-west India, planned by him but not carried on by Blacker. "At the time of 
my removal from office I had struck oPf at the. ..lithographic press five sheets of 
this work, which have been distributed to various officers. ..and considered very use- 
ful"'-. The Directors greatly appreciated these maps and proposed to incorporate 
them into their new Atlas, which they hoped would save a great, ileal of the labour 
spent in the Surveyor General's offices in making copies for local use 3 [ 292 ]. 

On the other hand they hardly appreciated the cumulative effect of their various 
orders. The Surveyor General had to send home copies of every survey and map ; 
he was forbidden to multiply copies: his office expenses and establishment wore 
rigorously controlled. Colebrooke's recommendation that every district map should 
be engraved had been refused [ I. 231 ]. and yet the Directors were 
surprised to find that the Collectors and Judicial authorities are not furnished with maps of 
their respective districts. We are not aware who is to blame for this omission, but we 
desire that no time be lost ii\ issuing instructions to the Surveyor General to prepare in all 
practicable cases maps of the several revenue districts for the use of the local authorities, who 
ought to be held responsible for the sufe custody of the same. 

We also desire that a map be prepared for our own use shewing the boundaries of all the 
districts, ... as well as the sudder [ headquarters ] stations 4 . 

A map that probably met a great need at the t ime, though not apparently 
printed for general issue, and showing no roads, shows all police lhawix and principal 
towns in the lower provinces, scale 20 miles to an inch 6 . The thunns corresponded 
generally with present districts, but district boundaries and even names were 
continually changing [ 154 n.5 ]. 

An interesting map of Kashmir was drawn by Alexander Gerard from material* 
collected by the political agent at Ambala ; '"The Valley of Kashmir, scale 'A miles 
to an inch''. It shows, without explanation, an arbitrary boundary line across the 
valley just north of Srinagar. The Oolur Lah- is shown much nearer Srinagar than 
to Baramula. It shows "Toshe Mydan Plain, covered with flowers", and Feroze- 
jioora, but not Gulmarg 6 . Amongst many early descriptions of Kashmir is that by 
Moorcroft's agent, Mir Izzat Ullah [ II, 431 ]. who gives an accurate record of his 
marches, stage by stage 7 . 



Madras 

During the two years which he spent at Madras before moving to Calcutta, 
Mackenzie cleared oft' all arrears of mapping left by the Military Institution and the 
district surveys. The Assistant Surveyor General was left responsible for collecting 
from the field parties the reductions they made of their surveys each year, and for 
compiling them for the Surveyor General and the Court of Directors. Tt was his 
duty to provide any maps called for by the Madras Government, but at the same 

'Don. ids ( 131 ), 22-10-23. >ddh. -a\ (4(i). 3-1 1-27. s ci>toB. 1:1-10-24 ( 1-1). : c:«n.. 

30-4-2* ( 33 ). • ib. 22-12-30 ( H ) ; Hoilgnnn's maps include Hnoghly & Midnapnre dints., J-innh, 1824-9, 
MKIO. 38 (9-10, 19-21 ). »ih. 41(3,4). •il>.8(24). ' tr. ft pub. ai Travel* in Central A»ia. Calcutta. 
1872 | II, nvii | ; Aitract., OrienUtl <?y.. BM. PP. 3790, 3 ( 103-21. 285-302 ) ; 4 ( I2A-40, 283-98 ). 
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time to respect the Surveyor General as the sole authority for the production of 
maps [ 274 ]. Mackenzie was exceedingly jealous of his duties in this respect, and 
insisted on being kept fully informed of all such work. 

Little could be done from Madras to provide maps for the campaigns in the 
Deccan, 1816-7, and Blacker, as Quartermaster General, had to rely mainly on his 
own staff. Mackenzie explains to the Commander-in-Chief the delay in supplying 
maps ; only three draughtsmen were allowed ; and these could not cope with the 
demand even when assisted by field surveyors 1 . In May 1817 he tells Blacker that 
the copies of the 5 Military Divisions [ II, 276, 292 ] were sent in some months ago. ... By your 
applying at the Secretary's you could get them. There is a General Map of India published by 
Arrowsmith last year 2 , for which lie was supplied by the Directors with the latest materials 
[ 287-8 ]. ... This map would be more useful to you for general purposes than any other. The 
maps of the 5 Divisions contain it more at large, but that of the Circars is still very defective. 

The late surveys of the Ceded Districts [ 152-6 ] were in November in the hands of the- 
engraver, so that you can have recourse to them at length when they come out ; next year I 
suppose'. 

Mackenzie was astonished that Mountford found little drawing to be done ; 
I am surprized you should want employment for draughtsmen — fair copies of all provincial 
maps, of the best old maps of roads, for books of the surveys reduced to 2 and 4 miles [ to an 
inch ] — ...All this I pointed out as proper objeots when Government do not required plans*. ... 
There should certainly be abundance to do at all times. AU surveys that come in to be 
copied.. .for England and for this Presidency, and. ..reduced copies of collectorships when 
ordered ; copies of partial surveys coming in ; reductions to the general scales of 2 & 4 miles. 

When ( if ever ) there is no work of that kind, nor copies required by Government, my 
intention was that the draughtsmen, convalescent surveyors, and. ..apprentices, etc., should 
be employed in copying such of the maps in depot as were considered most essential for 
preservation. The practice also improved their style of drawing ; but still, if you should not 
have employment for the draftsmen, I imagine Government will not object to reducing any 
part you think necessary. You will weigh this well tho' before you propose it, and reflect it 
may not be easy to recruit the drawing department if any extra work is required 5 . 

He was indignant at demands made by Do Havilland in his capacity of Inspector 
of Tank Estimates, a new post under the Revenue Board. De Havilland had always 
been an enthusiast i<- map-maker [ II. 276. 280 ]. and it was natural that with a job 
that extended throughout the presidency, he should want both detailed and general 
maps, but Mackenzie would hav e none of it. 

I do not understand this plan of De Havilland's. He has some view, but what it is, and 
who are his coadjutors at the Revenue Board. I cannot guess at. It would be of importance 
that I knew. ... As to making a mop for publication it would be out of the question ; ... the 
value of money is too well appreciated to he lightly sacrificed. No map for 20 years at least can 
come in competition with Arrowsmith's [ 287-8 | with all its defects, as the engraving is so very 
expensive, so that it is a project not to bo meddled with. The India Company also set their 
faces against it. ... De Havilland has some other scheme in view, as it is said he has [ the 
intention ] of going home. ... He wishes to acquire eclat as a geographer, ... for he is an... 
enterprizing man, tho' I wish it had been tempered with more discretion in this case*. 

Mountford had already protested at De Havilland's request for material 
to finish satisfactorily a map of the Peninsula. ... This ottieo has. ..been declared to be the only 
repository of these materials. ..from whence all geographical information 13 derived. ... Original 
materials, which are in a constant state of examination, reduction and reference, could not 
be issued.. .without putting a stop to the operations 7 . 

On this it was ordered that De Havilland should have his map constructed in 
the Surveyor General's office, a decision applauded by Mackenzie ; 

I much approve of your late letters about this new manufactory for the Revenue Board. ... 
Let me know what answer you get. If any single plans are called for by the Revenue Board, 
if Government order, then it is your business to obey ; but this new mode of putting an officer 
in correspondence to demand, if he pleases, all or anvthing, I cannot understand*. 

AU your official letters are come. Government liave judged correctly ; ... but, in allotting 
it oe a duty to you, they have forgot tliflt the construction of general maps is not , and was not 
intended to be, the duty of any othor office than the Surveyor General's. ... 

' DDn. 156 ( 20 ), :i -4-lK. ■ IB in. to inch. > ib. ( 120). 1-3-17. • l)l)n. 149 ( 37 ). 37-1 19. >ib. 
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Take such preparatory measures aa may be necessary but. ..the Revenue Board ought...to 
state the necessity of this new map — What objections they have to the general map done by 
Captain Warren bo much to their satisfaction in 1811 [ II, 277 ]T — What purpose it is designed 
fpr t— ... Take care that none of the surveys or maps in your office be again exposed to be 
damaged, for this construction.. .appears to me altogether unnecessary. ... I will object to any 
surveys being introduced into their map excepting what is under their management 1 . 

After protests from De Havilland and the Revenue Board, it was ordered that as 
t>e Havilland had already completed a large part of his new map from the district 
maps, and as it was not of the high quality required by the Surveyor General's office, 
he should complete it from such materials as he could collect in the Tank Department. 
The struggle was not yet over, and in 1827 Montgomeiie. was still refusing to lend 
original documents to the '"Inspector General of Civil Estimates ". 

We have already noted Mackenzie's jealousy of RiiHsell's efforts to get better 
maps of the Nizam's territories [ 116 ]. He particularly resented the request of the 
Madras Government for "as full a map as can be prepared. ..of the country between 
the Tombuddra & Nerbudda", and Russell's complaints of delay ; 

The Resident of Hyderabad complains that his requisition for geographical information 
is... not complied with. It becomes absolutely necessary for the vindication of the office that 
the cause of that delay-. .be satisfactorily accounted for. On the 11th of July last year the 
Resident wrote me a private letter on this subjeot, ... & as.. .the Government had of 30th July 
directed you to furnish a map, ... any further order from me was unnecessary. ... Mr. Russell's 
own private correspondence sufficiently accounts to me for your deferring it, but. ..Government 
should be satisfied. ... I beg you will not longer defer the map required. 

I think Mr. Russell has acted very inconsiderately in desiring you to. ..wait for any 
materials, & at the same time complaining of want of ready communication. ... For the delay 
in thiB map you will be expected to account, & if it has been sanctioned.. .all is well. For God's 
sake write soon & do not be applying for materials. ... 

No Resident in India has required so much, or been furnished with so muoh*. 

It is natural that Lambton, who was in close touch with Russell at Hyderabad, 
should sympathise with his impatience [ 116 ] ; 

It is easy to discover the source of these objections, and it has in a great measure been 
from such grovelling principles, and the jealousy of Departments, that we are at this day 
almost entirely ignorant of the geography of countries of which we have been in possession for 
upwards of forty years. I was much surprised when I first crossed the peninsula to find that 
Arcot was upwards of ten miles out in its position, and, according to the Requisite Tables 3 , 
Hyderabad is no less than 11' out in latitude and 32' in longitude [ 226 ]. This, however, 
may be wrongly recorded in the. ..Tables ; but every place that I have been at is so muoh out 
as to render the maps and plans nearly useless [pi. iyn]. 

I consider the Nizam's country as the great military key of India, and are we to remain 
ignorant of its geography for fear of exciting the jealousy of an individual f 
He points out the large demand for his map of the south peninsula [ II, 277, pi. 17 ] ; 

Fortunately I have preserved a copy of it in my office, otherwise it would have passed 
from one tracing-glass to another till at last its copies would have become so distorted as 
scarcely to resemble the original 4 . 

In 1822 Hodgson commissioned Mountford to compile a new map of the peninsula, 
scale of 1 6 miles to an inch, based on Lambton 's triangnlation, to comprise "all the 
Honorable Company's possessions which have been regularly surveyed", and "the 
territories of His Highness the Nizam. ..as far as the regular survey.. .has been 
conducted". The map was submitted to Calcutta by the end of 1 823 s . 

Another map that Mountford had in hand at this time Was "an atlas for the 
use of the Revenue Board*, and it was from this quarter-inch atlas that he was 
able to prepare a duplicate 16-mile map for the Surveyor General ; 

I. ..propose carrying on this work and that of the map for your office together ; for, as the 
former will be in sheets embracing the country falling within one degree of latitude and longi- 
tude, the reduction will be simple, ... and nearly the same surface of paper will embrace four 

' DDn. 149 (70), 0-8-19. >to Riddell, 13-7-18; DDo. 156 ( 359). 'by J. Winorie, annual, 
1804-36. * to Readt., DDn. 92 ( 43 ), 21-5-18 ; cf. MRIO. 144 ( 4 ), General Map of Peninsula, scale 8 m. 
to inehj 8. of 17°. 'DDn. 197 ( 98) & 200 ( 164), 1-9-23; 8. India, 12 sheets, 16 m. to inch. 1823, 10. Cat. 
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degress of latitude and longitude, or sixteen square degree*. These sheets may afterwards be 
pasted on oloth, or put up in the shape of an atlas, which I consider preferable for otHoe use, 
as it admits of easier correction, and is also much more convenient to copy from 1 . 

About this time more draughtsmen were engaged, in order that "maps on 
different scales, and for various purposes, should be constantly ready" instead of 
waiting till copies were called for'. 

The quarter-inch atlas for the Board of Revenue was a long business, and under 
Montgomerie gave way to the new Atlas of India [ 284 ], Hodgson suggesting that 
Arrowsmith's map on the same scale was "a very useful work" and should "answer 
the purpose required by the Board" 3 . It was, however, resumed later, and final 
sheets were submitted in 1830. These were only single copies, and the issue of 
printed maps to all officials had to await the engraved sheets of the Diroctors' atlas. 
During 1826 Montgomerie had in progress ; 

( 1 ) An Atlaa for the Hon'ble the Court of Directum, ou a soale of 4 miles to an inoh. ... 
( 2 ) An Atlaa for the Board of Revenue, on a scale of 4 milea to an inch, to oomprehend every detail 
in the original plan*. ..of those provinces immediately under the Government, with a skeleton 
only. ..of those territories by which the former are surrounded. 
( 3 ) Map of the tiuntoor eolleetoratc, on the scale of 2 miles to an inch, for the use of the Collector, 
( 4 ) Map of Mysore and Coorjr, on the scale of 4 miles to an inch, for the use of the Resident. 
I ft ) Map of the Neelghorry hills, scale 2 milea to an inch, for the use of the Collector of Malabar. 
( 6, 7, 9 ) Maps of Collectorntes of Triubinupoly, Lower Canara, and ( 'uddapah, for the use of the 

Collectors, scale 2 miles to an inch. 
( R ) Plans and documents of construction of the surveys or Madura, f 'oimbatoor, nnd Tanjore collec- 

torates, the ordinals. ..sent to Calcutta. 
( 10 ) A set of Military Division ulups for His Kxcellency the Commander-in-Chief, ou the 9cale of 
12 miles to un inch. 

(11) Map of Travaiuore and Cochin. ... scale...4 miles to an inch, for the Quarter Master General 4 . 

Many of these maps had been ordered five or six years earlier, and on Mount- 
ford's asking leave to withdraw surveyors from the field to push them on, Govern- 
ment had replied thai geographical information should be supplied 
to those public departments to which it is calculated to prove useful. On the other hand, ... 
progress of the surveys not yet complete should not be interrupted. ... Ultimately the Board 
of Revenue should be furnished with a complete set of maps of the provinces under their 
superintendence, but. ..the advantage to be derived from them is not so great as to justify any 
material additional exponce, and still less the interruption of any survey 3 . 

As in Bengal, there were constant demands from district officers for reliable 
maps, and the usual answer was that a map had been supplied ten or twenty years 
ago which should be good enough. The Collector of Tinnevelly, 1827, did not agree 
that Robinson's survey of M07 -1:1 | II. 141 -6 1. was of any value : 

The district map. ..in my cutcherry is of old date ( January 1816 ), and in point of exeoution 
much inferior to others. ... The watercourses are in some cases imperfect, and in others not 
marked, and none of the anicuts 9 , either new or old, are laid down. The mountains which form 
the western boundary. ..are. ..not represented with sufficient detail, and there is no notioe of the 
bearing or distance of any place beyonds the bounds of the distriot. ... It is moreover in a state 
of actual decay, not having been either varnished, or evenly stretched on the canvass to which 
it is attached ; the surface has in some places been rubbed off 7 . 
Montgomerie was neither sympathetic nor helpful ; 

Another copy would not be found at all to differ from the map now in the possession of 
the Oolleotor, excepting perhaps in point of execution. It has not been oustomary in the 
compilation of districts maps to insert any detail beyond the boundaries of the districts, and... 
no maps issued from this office are ever varnished 8 . 



Bombay 



After the abolishment of his office as Surveyor General, Williams still remained 
responsible for the supply of maps to his own government, though not representing 
the Surveyor General at Fort William. His main task, self-imposed, was the ex- 
tension and revision of Reynolds's great map of Western India [ II, 482-5 ], and 

'DDn. 200 ( 20o), tl-ll-23. «ih. (ol), [6-5-23. ' DDu. 220 (184-92), 30-11-26. ' DDn 
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in his capacity as Revenue Surveyor at Broach he maintained a drawing office, with 
a depot of survey and mapping material from -w hich he produced copies of any 
areas that might be required. He writes to the (.'hief Secretary iri 1817. before the 
final break with t he Peshwa [ I, 124-5 ], that he could furnish 

a map or the Paishwa's dominions on a large soale, that will exhibit a very comprehensive 
view of the geography of the oountry, and will contain. ..the greatest port of the towns and 
villages, both large and small. But I am not in possession of plans of any fortifications, 
or of written information on the towns and villages, ... neither can I show the boundary lines 
of the different internal divisions of the oountry, nor those between the territories of His High- 
ness the Paishwa and other States of his Tributaries. 

Captain. ..Johnson's map of the Deccan [II, 165 ], which may be useful, ... shall be forwarded 
to you immediately by sea [ from Surat ]. A map of the whole Concan, from the Damaun 
River, north, to Goa, south, has been compiled in this office on the same scale as the map of 
the province of Guzerat, viz., 18 inches to a degree, & is forwarded herewith 1 . 

Reynold's map was revised on the scale of 9 inches to a degree under the 
title of .4 Gov ml Map of Hindustan , and was completed, mainly by William Webbe, 
in 1821, when Williams offered to present it "in person to the Most Noble the 
Governor General of India, for whose use it is intended, and for which purpose I 
have been indulged with leave to proceed to Calcutta " 2 . Disappointed, however, 
at not being selected to succeed Mackenzie as Surveyor General [300, 322 ], Williams 
abandoned his intention of taking the map in person, and sent it round by sea 
[ I, 219 ]. After careful examination, Hodgson came to the conclusion that, in 
spite of the time and labour expended, it was not sufficiently complete or up-to-date 
to be worth publication \ II, 285 ; III, 287 ]. 

In a memorial submitted shortly before his retirement, Williams pressed for 
the grant of Surveyor General's allowances for the full period since 1815, on 
account of his continued work as sole survey adviser to the Bombay Government. 
He gave a full list of the various maps which he had furnished during these five 
years, mostly on the scales of 9 or 18 inches to a degree, the scales used by Reynolds. 
Amongst them were : 

Map of the eastern borders of Guzerat, with...Meywar, complete. To the Resident of Baroda ; ... on a 
Bcale of 18 inches to a degree 3 . 

Copy of the General -Map of India by General Reynolds, on hcjiIc 9 inched to a degree, for the Supreme 
Government [ sup ]. 

Map of Goojerat & Kutch, improved by late surveyors : ... IS inches to a degree ; extending from Damaun 
to the eastern branch of the Indus. 

Copy of Major General Reynolds' surveys of the Rivers Tapty and Xurbudda, containing all the inter- 
jacent countries. For Colonel Smith, commanding the Poona subsidiary force in the field [ cf. II, pi. 1 j ]. 

Map of the whole Province of Goojerat, including Ktitoh and Choorwagur. 18 inches to a degree. For 
the officer commanding the Province. 

Map of the Northern and Southern Konkan on 9 inches to a degree, for the Resident at Poona. 

Map of the dominions of the late Paishwa in the Dekhan, the Konkan, Kandees, and Goojerat. Extend- 
ing from the Sautpoora mountains, north, to the Manlpurba River, south. To the sea, west, and to 76° 2B', 
«ast. ... For the Honorable the Commissioner in the Deckan. 

Map of Malwa, May war, Harrowter, 4c, extending from the 22nd to the 27th degree of latitude, ... on a 
ecale of 4$ inches to a degree. Supplied to the Resident at Baroda. 

Plan, with remarks annexed, of the route pursued by the Bombay Mails between Bassein and Ahmedabnd, 
on a Bcale of 2 B. miles to 1 inch ; explaining the nature of the crossing places of all the rivers ; showing the 
stations of the runners where the route leads through the territories of other Governments [ 28, 269 ]. 

Report on the chiefs residing along the Ghauts.. .& the comparative facility of the different passes.. .for 
the admission of banditti, either inhabiting the mountains themselves, or coming from the upper country [ 82]. 

Report accompanied with a sketch on lines for telegraphic communications through India. To the 
Telegraphic Committee, Calcutta [ 269-72 ]. 

Map for the Collector of Ahmedabad, containing, as well as the whole of his own collectorship, also that 
of the eastern zillah north of the Mhye, showing the boundaries of each, and a considerable portion of the 
adjacent country in every direction, on a scale of 2 B. miles to one inch. Size 9$ feet long by 6J feet wide. 

Two maps of the province of Khandeis, one on a scale of 9 inches to a degree, to show the whole extent 
of the eoobah as it originally stood, and the other on the largest scale of General Rovnolds' work, vizt., 18 
inohea to a degree, to exhibit. ..as accurately as the office materials would allow the possession of the different 
powers as they stood before the late war 4 . 

Williams had no hand in Malcobn's map of Malwa [ 85-6, 275 ], nor in the mapping 
of Sutherland's surveys in the Deccan [ 124-5 ]. 

1 Bo SC.. 3-A-& 30-8-1817. ' Bombay, 24-8-21 ; Bo MC. 26/1820 ( 104-8 ) ; maps, and 18 inches 
to m., for Reynolds' atlas, 10 Cat. ( 84-5). "nf. MRIO. 04 ( 20 ). from Revnolds ; sd. by Williams, April 
1BIK ; drawn by Wm. Sundt : 12 m. to inoh. 1 from Williams, 15-8-20 ; Bo MC, 28-«-20.' . 
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On his retirement Sutherland wag appointed Assistant, and later Deputy, Sur- 
veyor General [ 323 ], and regular correspondence was then opened with the 
Surveyor General at Fort William, hut it was not until 1823 that Blacker learned 
that, except for Reynolds' map and "those of the Revenue and Marine branches", 
no Bombay maps or surveys had been sent home to the Directors 1 . 

After succeeding as Deputy Surveyor General, Jopp suggested that he should 
entertain more draughtsmen, and relieve the field surveyors from the drudgery 
of mapping [ 126, 284, 393 ]. The only draughtsmen hitherto maintained had been 
Webbe and Sundt f 323 ]. He was allowed to entertain eight extra draughtsmen 
for the preparation of the maps required for the Surveyor General of India [ 292 ] — to provide 
for the correct compilation of the surveys now carrying on, and the making of copies of thorn 
for...Caloutta and for.. .local officers under this Presidency — as well as to ensure.. .a more 
immediate compliance with the orders of Government — and the progressive improvement of 
our old maps by the incorporation of such new. ..information as may hereafter be collected 2 . 

The Surveyor General also callod for a reduction of all Bombay surveys on 
the 10 miles scale, which ho sent home with a similar reduction of the surveys 
of the Nizam's territories, suggesting their inooi-poration " by Mr. Arrowsmith in a 
new map ot India which he is now preparing 011 this convenient scale [ 287-8 ]". 
He also sent an 8-mile map " of the Southern Mahratta Country which, if separately 
engraved would be very useful to .the local authorities" 3 . 

A small scale map of western India appears as frontispiece to the second volume 
Grant Duff's History of the Mahrattnx, under the title Map of Mahrashla. The scale 
is about 3 inches to a degree, and it covers an area between and 23° N, and 72£' 
and 80° E. Grant Duff acknowledges it as the work of 

Captain Henry Adams, Revenue Surveyor to the Raja of Satara [ 171 ] ; ... Captain Adams 
is the compiler, in many parts the surveyor. ... I regret the necessity for its reduction from 
a scale of 6 inches to a degree ; ... still, the situations and distances are.. .more correct than 
those of any map of that country hitherto published. 

The original materials for Captain Adams' map were procured from his own surveys, from 
those of the late Captain Challen...[ and ] of the late Captain Garling, ... and which last were 
sent to me by Lieutenant Frederiok Burr of the Nizam's Service, filled up in many places 
from his own routes. Captain James Cruikshank... furnished me with such information as 
the records of the late Surveyor General, General Reynolds, afford, and with Sir John Malcolm's 
map of Malwa, whioh although then unpublished that officer readily allowed roe to use. 
Finally the Court of Directors granted me permission to publish 4 . 

A map signed by Jopp in July 1828, under the title of Map of the- Western Part 
of the Continent of India, was lithographed in the Quartermaster General's office at 
Bombay in March 1838, on scale 10 miles to 1 inch. 



General Maps of India 

Although it was laid down that the Surveyor General should maintain a general 
map of India on reduced scale, "'in a progressive state of improvement" [II, 287], 
neither Mackenzie nor his successors ever found time for so formidable a task. 

The last of the personal general maps that the Directors were so anxious to 
discourage [ II, 286 ] was that of Charles Reynolds, scale 9 inches to a degree, or about 

miles to an inch, on which Williams continued to work till 1821 [280 ]. This 
enormous map comprised 36 sheets, extending from Cape Comorin to Kashmir, 
and from Karachi to Chittagong, and measured 22 feet by 17. The full set that 
was sent to Calcutta in 1821 has not been found, but 18 sheets of the 1808 set are 
still preserved [ II, pi. 3 ]*. 

Mackenzie was too much occupied with original survey to encourage preparation 
of general maps, but he laid down that the scales for geographical maps should bo 
8, 12, 24 and 48 miles to an inch. For his own surveys he prepared maps of Mysore 

>BoM(\ U-tO-2.-.. = il>. Poonn, 2(1-4-26. ' DDn. i'tl (68), 3-1-2S. 'Oram Duff (preface! 
'id. by WilliiiiTiH A sent t" Calcutta. ISO!). 
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and of the Ceded Districts on 12 and 24 miles to an inch 1 [ II, pi. II ; III, 296 ]. 
For his "general plan and view of the state of the provincial surveys" of Madras, 
which he submitted both in 1810 and 1815, he used the 48 miles scale 2 , and this was 
also used for the indexes submitted in 1821 and 1823 s . These index maps were 
not, however, serious geography. 

A more useful geographical map, also on the 48 miles scale, compiled at Madras 
in 1817, was entitled, " Map of the Countries included between the parallels of Madras 
and Delhi, designed to exhibit at one view the capitals of »States & of Provinces" 1 . 
This was probably prepared to meet the request of the Directors for 
a sketch map of India on a moderate scale, describing the course of the principal rivers, and 
the situations of the principal cities of the peninsula, together with the names and positions 
of all military posts at which more than five companies of troops may be stationed, and that 
the Adjutant or Quarter Master General of the Army may. ..be directed to insert in words and 
figures under each military post, the number and description of troops stationed at it. We 
desire that such a map may be transmitted to us annually 4 . 

A particularly interesting political map was prepared by Mackenzie in 1820, 
scale 64 miles to an inch, with a schedule of provinces and States, giving their 
areas, and dates of cession to, or treaties with, the Company. On this same scale 
also is a general map that was lithographed in 1820, and used for illustrating the 
progress of surveys considered fit for incorporation in the Atlas of India' [pi. 24]. 

Of the maps compiled for Blacker's Memoir of the Maratha war [ 86 ] a manu- 
script set is now preserved in a folio that may have been for his personal use. There 
are nine sheets on scale 8 miles to an inch covering the whole peninsula south of 20° 
N., with a northward extension to 30° N. between 73° and 82°t E., w ith title, 

A General Map of Central India, comprising the Nizam's Dominions, the principal terri- 
tories of the Mahrattas & Rajpoots, with parts of the British Possessions & Minor States under 
British Protection, prepared from original materials by V. Blacker, Madras, 1st Jan. 1821'. 

The sheets covering the south peninsula shew the fuller detail derived from 
the work of the Military Institution and the district revenue surveyors [pi. 24 ]. 
For the central area, north of parallel 15°, there is a separate map, about' 64 miles 
to an inch 8 , that is probably the most complete map of central India of this period. 
This is reproduced in Blacker's Memoir 9 , and was incorporated into the 25-mile map 
of India engraved by Cary " in six large sheets" [ 289 ]. 

Blacker was a man of ideas, and was the first to propose a map of Southern 
Asia, that was put in hand some sixty years later. He points out the want of 
such a general map of so much of Southern Asia as would show at one view the relative 
situation of India to all the countries much connected with it, both to the east and west. A 
map of India is too particular for this purpose, and a map of Asia is too general, whilst the 
limits that I propose would comprize China to the east, and Persia to the west, Malacca and 
Singapore to the south, and sulBoient to the north to include all such geographical informations 
as may be expocted from the enterprizing research of Dr. Moorcroft [ 44 ]. ... 

The scattered materials from which it will be prepared cannot be colleoted in a short time, 
and its progress moreover depends on the oocasions of leisure which. ..my office establishment 
may enjoy between more pressing exigencies of the public service. ... 

Recent and accurate marine surveys of the Persian Gulph and of the coast of Mekran have 
been completed under the orders of the Bombay Government, and. ..would be a great acquisi- 
tion to my undertaking [ 1 V) l 10 . 



Atlas op India 

The orders issued by the Directors regarding the responsibilities of the Surveyor 
General of India with regard to mapping [ 274 ] were that he was to compile first 
a series of maps, bound by lines of latitude and longitude, on a comparatively large 

'MRIO. 132 ( II ), etc. ; MRO. Map 204. 'MRIO. 135 ( 31 ) ; MRO. Map 18. >MRIO. 135 ( 33 ). 
• ib. 97 ( 4 ). 'CD to B., Mil., 16-4-17 ( 42-3 ) ; cf. MRIO. 95 ( 22 ), Divisions of Army, 1830 ; 32 m. 
to inch. 'MRIO. 94 ( 21 ) : 126 ( 8, 9 ) ; 135 ( 37-8 ) ; Miac. 1-0-29. 'ib. 97 B ( 6-13 ). 'ib. (4). 
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60ft le and secondly, a small-scale genera) map of India — both to be kept continu- 
ally up to date. Copies of improvements effected were to be forwarded to the 
Directors with suitable explanations [II, 287]. 

This mapping did not run according to plan owing to the lack of sufficient 
draughtsmen to cope with the fresh survey that was continually pouring in [ 274 ]. 
It was not long before tho Directors realised the urgent need for a continuous map 
of India, on uniform scale, in uniform style, and that this was more than the Surveyor 
General could accomplish in India. Arrowsmith had compiled the surveys of the 
south peninsula into a general quarter-inch map f 288 ], and the Directors were 
anxious to produce a similar one for the whole of India. Markham tells us that 
"Colonel Salmond, then Military Secretary 1 , was for some years in consultation with 
Colonel Mackenzie, the Surveyor General at Calcutta, on the subject" 1 [286], 
but the earliest official reference appears in a letter of - J9th October 1823 ; 

We are extremely desirous of forming. ..a complete Indian Atlas upon a scale of 4 mile* 
to an inch, ... the best suited to general purposes, and which has been adopted by Arrowsmith 
in a recent publication. ... This map would. ..form an useful. ..basis for a complete geographical 
delineation of India [ 2, 281 ] ; and it is our intention to have the several sections. ..printed off by 
some eminent map engraver, as fast as. ..satisfactory materials shall bo supplied to us. We 
have caused enquiry to be made of that distinguished geographer Major Rennell, and we 
transmit. ..a copy of a memorandum... received from him [ I, 376-7 ; III, 185 ]. ... 

You will, of course, have those parts of India first surveyed, the geographical knowledge 
qf which appears to be most important. Each survey will be printed as soon as received, 
and added to the Atlas, numbered according to its situation in the sketch, and in this way 
we may expeot within a reasonable period of time to obtain a map of India 9 . 

Whilst Blacker firmly rejected Reimell's suggestion of building up this atlas 
from a rapid survey based on astronomical observations [ 185 ], he took immediate 
steps to assess the worth all existing surveys. An essential condition, in his opinion, 
was that they should have been linked to Larabton's work [ 240-1 ], and at his re- 
quest Montgomerie made an exhaustive report on the surveys of Madras [ 120-I ]. 

To ensure that all material should be uniformly prepared, ready for engraving, 
Blacker drew out a graticule based on the projection used for the French military 
map La Co rtc de V Empire Francois [294-5]. He was, however, unfortunate in 
misunderstanding the intention of the Directors, who had not wanted special maps to 
be compiled and drawn in India ; they had already started work on a projection and 
lay-out devised by Arrowsmith in England 4 . Aaron Arrowsmith had died in 182,'?, 
and arrangements were made at the India House with John Walker ' ' for the engrav- 
ing & printing. ... Copies of the maps so printed to be disposed of to the public to 
defray the cost, as for the marine charts" 6 . The material already available and 
suitable for engraving included surveys of 

Kumaun, Gurhwal, etc., by Captain Hodgson, Webb, etc. — Bhopal, by Lieut. Johnstone 
— Bundelcund, ... by Captain Franklin — Country from Palamow to Rewah, by Captain Smith 
— Collectorate of Masulipatam, by Messrs. Hamilton and Summers — Dindigul Province, ... 
Colonel Mackenzie — Principality of Kodugu [ Coorg ], ... Lieut. Conner — Sketch of...Soonda, 
... Col. Mackenzie St Capt. Qarling [ pi. 24 ]. 

We have also Col. Mackenzie's survey of Mysore and the Ceded Distriots, as well as a map 
of the southern provinces of Tinnevelly, Madura, etc, on the same scale of four miles to an 
inch, and a survey of Guzerat by Col. M. Williams on a scale of two miles to an inoh [ n, 173 ]. 
We have likewise received from Captain Hodgson several reduced surveys on a scale of 
16 miles to an inch [ 278-9 ]. If the originals of these maps have been constructed 00 a 
scale of 4 miles to an inch, or on any larger scale, ... copies. ..may be immediately transmitted*. 

These and other Madras surveys showed how much was available and how much 
still wanted to complete a general Indian Atlas. You will take immediate measures for 
having these deficiencies supplied by the Engineer officers of your several Presidencies, who 
have been specially educated with this view under Colonel Mudge and others [ 330, 340 ]. 

■James Hanson Salmond ( 1766-1837 ) ; Ben Inf. ; Mil. See. to EIC. 1909-37 ; M Geo. 1837 : portrait at 
10., Foster (40). "Markham ( 40S ). 3 CD to B., Mil., 29-10-23 ( 47-64 ) ; DDq. 90 ( 21 ). 'but not 
the lay-out shown on Arrowsmith's i-uich Alias of South India f 238 ]. 'Com. Cor. 2-6-i5. "Cheape'e 
survey of ChittAgong also aeoeptcd. 
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It will not, however, be necessary, at least at present, to reaurvey Bengal, Bihar, or any of 
the territory formerly surveyed by Major Rennell [ 186, 274 ] l . 

In furtherance of these orders, the Surveyor General, now Hodgson, sent 
instructions to Madras and Bombay for the preparation of quarter-inch degree 
sheets on the projection devised by Blacker — to Madras ; 

The drawing establishment should be augmented and.. .it may be.. .necessary to engage 
more apprentices.. .[ 279 ]. ... If the preparation of the atlas for the Board can be dispensed 
with [ 278-9 ], that for the Directors may. ..be commenced. ... The work is a great one, and will 
occupy a considerable time, ... but the sheets finished may bo transmitted to me at half-yearly 
intervals as opportunities occur of sending them safely. 

As to the form, ... the most convenient appears to be to make separate sheets, ... eaoh...one 
degree of latitude and one of longitude. When bound tho portions will form the left and 
right pages <>f the book, and. ..not. ..too large to be conveniently curried [ 276 ]. ... 

Drawing. ..ought to be as clear as possible : tho names of places written in u strong hand, 
and all principal roads. ..well defined by double lines, and by-roads by a strong single line. Very 
distinct delineation is desirable, and too much ornamentation and crowding is to be avoided 3 . 
... It will hardly be necessary to insert tho very small villages and hamlets as you would in a 
map intended for revenue purposes only, but every known commimication and road must be 
marked, and.. .as many villages near it as can be written without much crowding. ... 

The drawing of the heights should beur some regard to their comparative elevation, but if 
the lines are made too dark, they. ..give a confused appearance, and.. .obscure the names. ... It 
will, I think, be better to abstain from the us« of colours, and to use only inilian ink ; by doing 
so the engraver will see more clearly what ho is to execute 3 . 
— to Bombay ; 

You will. ..at the close of each season. ..send. ..copies of all maps. ..on a scale of 4 British 
miles to an inch, with a full memoir regarding the construction, ... describing the methods 
and instruments employed; and also inform me what means. ..you have for digesting and 
compiling an Atlas of.. .the west side of the continent of India. ..( not including Malwah ) ; 
each sheet to contain one degree of latitude and one of longitude. ... 

Commence the work in a regular gradation j ... the neighbourhood of the Presidency 
seems most immediately desirable to be completed. The atlas is required from me by the 
Government in England, and I send you a graticule...for its construction 1 . ... 

The first consideration appears to be how to increase the number of draftsmen [ 281 ]. ... 
It is not intended that the progress of the surveyors in the field should be impeded, but, on the 
contrary, it is expected that the surveyors will use their utmost diligence [ 12O ] 6 . 

Both Blacker and Hodgson had understood that sheets of the new Atlas were 
to be compiled in India, and sent home to be engraved exactly as they stood, and 
it was not till 1828 that it was made clear that tho Directors wanted the surveys 
just as they were submitted by individual surveyors* ; no compilation was to be 
done in India. Hodgson had written to Montgomerie that, 

on further consideration of the Court's late letter, it does not appear so clear that they order 
us to make it here, but rather they seem to want materials for something they are doing in that 
way ot home. ... Our best way will be to send them the materials. ..on 4 miles to the inch. ... 
It is no slight work, but...we shall, I think, be obeying the letter of the order. When the- 
work is cleaved off, we can consider. ..a more perfect Atlus than they can make at home. I 
would, indeed, begin on it now, but that. ..they. ..may be impatient'. 

Though this was the collect interpretation of the Directors' wishes, Hodgson 
was still in two minds, and ten days later quoted another order implying that the 
Atlas was to be completed in India : 

It is a heavy work indeed, and exceedingly so under this Presidenoy, where so many and 
large additions have been made to our territory on every side, north from the Nurbudda to- 
Thibet, with the addition of all that we have visited during the late eastern war 8 . 

He now abandoned degree squares in favour of Blacker'* lay-out ; 

The largeness of the sheets is an advantage, ... and in the countries north of the Xurbuddab, 
where the extent both in latitude and longitude is so great, it is better to see as much as possible 
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at once, for much consideration anil comparison are requisite in bringing many survey* of 
different degrees of merit into one harmonious construction. 

On your side, with the triangles to aid you, you work with more advantage, but here we 
have lines, routes, and surveys, from Peishawar to Amerapoora, to string, oonnect, and compare. 
It is. however, curious and pleasant to gee how well they do work together in general. ... 

I. ..hope you will not find the construction on the large sheets troublesome. I have made 
well-seasoned drawing boards for my sheets, and think you would find them convenient 1 . 

Another letter now arrived from home calling for a complete list of all geographi- 
cal material available in India, and asking that care should he taken that on every 
map or survey '"the lines of latitude and longitude may he oarefully specified and 
correctly drawn, several copies of maps having been received by us without that 
...necessary information " 2 . Hodgson was thoroughly puzzled, and asked 
whether this great work is to be effected by the Surveyor General here, or whether he is to 
send home detailed documents that it may be compiled in England. ... The projected Atlas will 
be. ..the greatest geographical work ever undertaken, and the expense attending the engraving 
...of so very large a map ( as it will contain 1211 square feet of paper ) will be heavy, and 
some years must elapse ere the work can be completed. ... 

As it appeared to me. ..that it was intended that the Atlas should be constructed here, and 
as the best means. ..are. ..unquestionably those in the hands of the Surveyor General of India, 
I immediately took measures for proceeding with the work here. ... Six sheets. ..are now ia 
hand here, and at the other presidencies the work is also in progress. ... 

I have received. ..an extract of a General Letter dated 2nd May IH27. ... From this, and 
from the fact of six engraved sheets of maps sent home by me October 1S23 [ 276 ]...have 
been published by .Mr. Korsbur^h, t\\t- Hydrographer, it appears to me thst an Atlas is in pre- 
paration at home. Under these circumstances I do not know how to act. ... 

The Surveyor General of India, knowing generally the.. .circumstances under whioh the 
different surveys have been made, the character and abilities of those employed to make them, 
and many other particulars. ... will be better able to fit such materials together than any 
Hydrographer...in England — who can have little idea of the varied modes necessary.. .in. ..this 
vast country — who never marched with armies — ...who has not been compelled to have reoourse 
to the various shifts and inventions which necessity alone suggests to officers actually engaged 
... — and who must ever be ignorant of many terms and allusions used in the unpremeditated 
journals and field notes of the oriental surveyors. ... 

If the Court would send out a good engraver, with one or two journeymen, and a complete 
...apparatus, particularly prepared copper plates of the size of the sheets. ... the Atlas will in 
due time be executed more expeditiously and correctly than it could be in England 3 . 

By April IK2S. seven sheets had been completed in London, and a meagre Jii to 
4(1 copies sent out to each Presidency* [288 |. Kach sheet was about 39 inches 
bv 27, on a "globular projection " proposed by Arrows mil h [283. 295. pi. 24 ] 5 . By 
August the same year, Madras had completed and submitted five sheets to the 
(Surveyor General on Slacker's lay-out", and these were followed six months later 
by seven more. Bombay submitted two sheets and had three others in hand. 

The misunderstandings and resultant duplication of labour were at last cleared 
up by definite instructions from the Directors, They wrote to Madras : 

We desire that such a work be not persisted in. To the attempts that have at different 
times been made by the Surveyor Generals at the several Indian Presidencies to construct 
maps embracing a large extent of country, and the consequent retention of documents in India, 
we impute the little progress that has yet been made. ..of a general Indian Atlas. 

All projeots of that nature begun in India have failed from the supervening sickness or death 
of the projeotors, or from other obstructions. ... The requisite documents having been retained 
in IndiA contrary to our reiterated orders, we have been prevented from taking the necessary 
measures for the complet ion of a general Indian Atlas in this country. 

We therefore direct in the most positive manner that all original maps and surveys be 
transmitted here with the least practicable delay 7 . 

To Bengal they confirmed 
that the Indian Atlas should be compiled and engraved in this country. For which purpose- 

1 DDn. 22S (53), 27-7 -27. H'Dto H.. Mil., 28-2-27 ( 2. :) ). 1 UD11. 231 ( 4!) ), .> 11-27. «CI) t.> 
B.. Mil.. 30-4-2S (34): DDn. !M) ( 03 ). 'Index eii«r»v.Ml, J. ft 0. Walker, for Horaeburgh, 1-2-27; 
Markliam ( 400. 433-8 ) ; MKIO. !)."• ( 14 ). I».> ( 3(i ) ; IO Cat. ( 81-3 ). • sheets numbered vu.-j.sw. .-ti-. 
' CD to M., 10-6-28 ( (13-70 ) ; DDn. 217 ( 231 ). 
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we have, in preceding letters, directed that all parts of India not previously surveyed should 
now be surveyed.. .in a scientific and satisfactory manner, upon an uniform scale of four miles 
* to an inch [206], and that the original surveys and field books should be transmitted to us, 
copies. ..being carefully preserved in India. ... 

We forward to you an index map in which the sheets ..which have been already engraved, 
or of which we are in possession of the necessary materials of compilation, are coloured red. ... 
We have transmitted to you copies of such partB of the Atlas as have been published, and we 
shall continue to supply you with other parts. ..as the work proceeds. 

The Surveyor General will observe that the curves of latitude and longitude are so pro- 
jected that they will, when completed, coincide correctly and form one map ; and it will be his 
duty. ..to examine... each survey transmitted to us, sanctioning such as are correct by hia 
authority, and correcting. ..such as may be erroneous 1 . 

In 1829 the progress of the Atlas was reviewed in Calcutta ; 

This noble work, of itself a splendid monument of the munificence of the East India Com- 
pany is upon a scale of 4 miles to an inch, and taken from actual surveys which when completed 
will form a Map of India on one uniform plan. The project was first conceived by Colonel 
Mackenzie [283 ], and a large portion of those parts already published were surveyed under 
his superintendence. ... The sheets are published as they are completed j some of them have 
blank spaces to be filled up as the surveys proceed, nothing being allowed to go forth to the 
world which is not founded upon actual survey. 

Sheet 47 contains the surveys of Capt . Hodgson 6l Lieut. Herbert in north part of Sirmur, 
and principal part of Bisaahir. 

Sheet 48, Hodgson & Herbert, in south part of Sirmur, part of Garhwal & Dehra Dun. 
Flat country from surveys of White, Hodgson, Colvin, and Blake. 

Sheet 66, Hodgson & Herbert ; source of Ganges, Hearsey & Moorcroft, sources of Indus 
& Ganges. Sheet 86, Webb, Kumaun. 

Sheets 60 & 70, Bundelkund by Franklin, brother to Sir John Franklin, R.N. 

Sheets 42, 43, 58, 60, 77, 78. 80, 81, 95, are surveys executed in the Peninsula 2 . 

John Walker, the engraver, " combined the various documents sent home, ... 
prepared the sheets for publication, engraved them on copper, and issued them ". 
He worked under Horsburgh until the latter's death in 1838, when he "was then 
engaged to take charge of all the records " 3 . 

»CDtoB., Mil.,9-9-29(3-6). 'Gleaning* in Science. Nov. 1829 (347 ) quoted from An J. > Markham 
( 406, 438 ). 
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MAPS— ( Continued- ) 

Maps published in England Record cO Issue -- India House — Projection* <* 
Scales — - Orthography Engriu-ing J' Lithography. 

THE more important general maps of this period were compiled and published 
from material lent from India House, first by the celebrated cartographor 
Aaron Arrowsmith 1 [ II. 285 11.8 ], and after his death in 1823 by the firm of 
Kingsbury, Parbury and Allen. 

Arrow-smith'* first map of India had been published in 1S04, in six sheets, on 
scale about 2$ inches to a degree [II, 285-7 ]. Tn I«l« he issued a new map, 
in eight sheets, scale Hi miles to an inch, with an index which bears this note ; 

For the great addition and improvement in tins republication of the Map of India, I have 
to express my grateful thanks.. .to His Grace the Duke of Wellington for valuable materials 
oollected during his campaign in India ; to Colonel Allan ; General Kyd ; Sir John Malcolm ; 
Sir Jamos Mackintosh 2 ; Dr. Buchanan ; Mr. Sydenham ; but chiefly to the Hon. Court of 
Directors for their liberally permitting me the use of the truly valuable Map of Mysore by 
Colonel Colin Mackenzie, Surveyor General of India 3 . 

The map was an excellent production, though it naturally came in for much 
criticism from surveyors who were familiar with the country and more recent 
surveys. Lanibton was particularly severe : 

It is mortifying to see so beautiful a map.. .replete with errors. The outline of the Peninsula 
has evidently been taken from some bad copy of my plan of positions, but, on comparing the 
places in general in the ulterior, there is scarcely one that is not out 2, 3, & 4 minutes of latitude. 
Unpardonable errors where a country lias been actually surveyed, and where the position of 
every place of note has been fixed by me to within one or two seconds of the truth. Luckily 
my nume has been kept out of sight 1 . 

Ill 1821 Hodgson compared it against, the revised copy of Reynolds' map before 
reporting that the lat ter was not worth publication [ IT, 67 11. 1. 285 ; III 280 ] ; 

Arrowsmith's eight-sheet map.. .contains more places than are laid down in the Bombay 
map, and. ..with equal accuracy. ... I do not perceive any additions to General Reynolds' 
original map which are not in Arrowsmith's, and the latter contains several which are wanting 
in the former. ... Arrowsmith, ... as he had access to the geographical materials in the India 
House, ... availed himself of it with much success. It is fair to suppose that he copied what he 
chose out of General Reynolds' map 5 , as well as from. ..more recent surveys, ... and, ... consider- 
ing Arrowsmith had the best materials extant in England in 1315, and as his map. ..contains... 
more places than that of General Reynolds' does, though double the size, mid is of recent con- 
struction, ... it is more valuable than the large map of 1808 [ II, pi. 3 ] 9 . 

The map of Arrow-smith, though. ..far from correct, and exhibiting great blanks, I... 
consider as the best hitherto published, but in its turn its value will soon be much diminished 
by that which I am preparing on the same scale from later and better materials, of which there 
is a great accumulation in this office not yet digested or reduced to one scale [ 274, 281 ]. 

It was easy to point out in 1 Si? I many areas where surveys had been too recent 
for inclusion in a map of 18ir>, but it must have given Hodgson a special delight 
to note that, "with regard to the northern mountains and former possessions of the 
Nepalese, more places are laid down in Arrowsmith's than in Reynolds' map, but 
there is nothing of the least value in either" [ 29-48 ]'. 

> 1 ( 1750-1823 ) j Hydrographer to the Prince of Wales. 1804 ; 24 Rathbone Place it 10 Soho Sq. London • 
DUB. 2 ( 1765-1832) ; Recorder of Bombay, 1804-11 ; Board of Control, 18.10. D.Vfl. »IO Man*. U AC. 
( 38 ) ; 10 Cat. ( 86 ). 'to Readt. Hyderabad, 21-5-18 ; DDn. 92 ( 43 ). 5 the original, taken home by 
Reynolds in 1807 [ II 283-4 ]• " 'he copy sent to Calcutta in 1809. ' DDn. 19fl ( 90 ), 18-9-21. 
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Arrowsmith took his detail for Bihar ami Bengal mostly fvoni Rennell, and it is 
not surprising that the Plantation Committee of I S J:t found it inadequate for their 
purposes, though their complaints brought Hodgson forward in defence : 

The very valuable map. ..is consulted with advantage by all the departments. ... It is the 
result of the labours of our moat distinguished Geographers for half a century past, and was 
constructed. ..from the authentic documents transmitted from India. ... 

Since the lower and middle provinces have ceased to be the seat of war, surveys have not 
been continued in then, and the maps of Rennell, Colebrooke, and other surveyors, which are 
incorporated into Arrowsmith's map, are our only authorities, and hitherto unimpeached. 
Nevertheless, such proofs as the Plantation Committee may offer in support of the alleged 
inaccuracy of the most recent map published will be duly attended to. 

It is true that in the very remote provinces which our armies have lately traversed, even 
the excellent map of Arrowsmith is. ..deficient in geographical precision, but. as most places 
of note are to be found in it, ... some differences in. ..true positions may not render it un- 
worthy of the.. .use of the Plantation Committee, for to attempt to reconstruct the. ..maps of 
the.. .Bengal Presidency for its special use would be a labour of incredible magnitude. ... 
Arrowsmith's map published in 1821 is more full than that of 1815, and may be purchased here 1 . 
This map of 1821 was advertised in 1820 as ■■ Arrow-smith's new Map of India, 
with additions to 1810, to fold in a case : price Us. l:l(i ( ready money )'" 2 . 

Six copies of the 18lo map was sent out to each presidency [ 285 ]. Bengal was 
honoured by an extra four, with the request that one copy should be returned 
with amendments, a- task that the Surveyor General pnj on one side regardless of 
frequent reminders 3 . Hodgson writes shortly after taking office : 

I have found.. .a letter.. .dated 13th January last, to which... Colonel Mackenzie who was 
then in infirm health, was unable to reply. ... To correct. ..Arrowsmith's large map of India 
which, extending from the 87th to nearly the 93rd degree of east longitude, and from the 
8th to 31st degree of north latitude, comprehends a very considerable portion of the map of 
the Globe, ... is. ..as desirable as its execution is laborious and difficult 4 . 

Instructions were passed out to all surveyors to send in reductions of their field 
work both on the J-ineh and Hi-mile scales, and Hodgson told Government that he 
was preparing the 16-mile map, as ordered in 1820, 

for the corrections of the general geography of India, for which purpose I am reforming the 
maps of the Peninsula on the fundamental and perfectly correct basis of Colonel Lambton's 
trigonometrical operations, and also of that vast tract from the Xerbuddnh...to...the confines 
of Chinese Tartary in the 32nd degree of north latitude, regions in which very great additions 
have been marie to geography since ojjt armies have traversed or occupied them 5 . 

In 1822 Arrowsmith issued a map of the southern peninsula on the quarter-inch 
scale 6 , of which Markham writes : 

The labours of the.. .Madras Military Institute. ..he^iin to attract attention as soon as their 
results arrived in England, and the necessity for. ..more accurate and detailed maps. ..was 
soon acknowledged. Aaron Arrowsmith. ..constructed a projection for a new atlas of India 
on the scale of four miles to an inch [ 205 ], and the Madras survey maps were placed in his 
hands. The result was the publication of his atlas of South India, from Cape Comorin to the 
Krishna in IS sheets, ... which appeared in July 1R22 7 . 

This was a great advance on any previous publication, but was very sketchy in 
areas such as Guntuv and Ongole, which were yet to be covered by regular 
surveys, whilst Travancore was left entirely blank. The 1 8 sheets included an index, 
and an inset shewing Arrowsmith's projected rectangular lay-out of J-inch sheets, 
numbered from I in the south to 102 in the Himalaya. We find a bill from 
W. Thacker & Co. [ 214 n.4 ], Calcutta 1827, for supplying — Arrowsmith's Atlas of 
South India — Elephant Folio — J-bound in Russia — Two copies @Rs. 200 — Packing 
in wax-cloth, tin, etc. Rs. 6 e . In deference to the Directors' favourable reference 
to this map as a basis -for their new Atlas of India [ 2S3 j. Blacker abstained "from 
the invidious task" of pointing out its defects 9 . 

In 1818 Arrowsmith issued a Map of Asia, followed by a revised edition in 1822, 
on which the German geographer Klaproth | 57 n.4 ]. wrote a spiteful review ; 

' I)I>«. Ill* ( 120-30 1. 24-10-23. '<~io»t. Oaz. 22-11-20. J 01> to B., 12-6-10 ( 10 ) ; 28-(>-20 ( "8 ) ; 
13-10-24. , Dl)n. I9tt ( 2.5 ), II-IS-2I. • ib. ( 90 ), 18-9-21. • copy in Conncmara Lib., Madral j alao 
10 Maps. I. AC. 17: 10 Cat. < H« > : if ^/i /.'. XVI pi. 1. ' Markham ( 405 ). ■ l)l)n. 220 ( 223 ). "DDn. 
204 ( 87 ), II H 24. 
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Arrowsmitli, the moat ignorant of all those who are employed in constructing maps, has 
borrowed a map of Japan by M. Abel Remusat 1 and has copied it just as it was into his Map 
of Asia, in four large sheets, finished in 1818, and revised in 1822, Hence these Islands 
[ Japanese ] appear three times larger than they really are. ... It is much to be desired that 
the few persons who make geography a scientific study, and who are capable of judging of the 
horrible productions daily offered to us under the denomination of maps, would give themselves 
the trouble to examine and criticise them severely. 

He concludes by stating that many published maps "possess no other merit besides 
the beauty of the engraving"" 2 

Amongst other maps issued by Arrowsmith were those which accompanied 
Blacker's Memoir of ...the Mahratta War, published in 1821 s [ 282 ], and Malcolm's 
Map of Central India, including Mahra [ 84 ]. 

In 1824, after Arrowsmitli 's death, a full map of India was published by Gary, 
in six sheets, largely from Blacker's material, scale 25 miles to an inch, followed 
by a reduction in two sheets 4 ; 

A Now Map of Hindostan...from original materials, exhibiting its political divisions & the> 
natural features of the country. ... — To Lt Colonel Valentine Blacker, C.B., Surveyor General 
of India, this map is most respectfully Dedicated, in gratitude for the very liberal assistance 
afforded by him in the communication of many valuable materials from whioh it has been 
principally contructed. — G. <fe J. Cary, London, 86 St. James's Street, July 1st 1824 s . 

An interesting extension was printed with Oary's six-sheet map of 1824, entitled 
Map of the Countries between India ami Europe, scale 12<) miles to an inch, that 
gives a detailed table of overland journeys between India, and Europe — 
Carsten Niebuhr [I, 120], 1761-3 — Eyles Irwin [I, 341], 1777, 1780-1 — George Forster 
[I, 337 ], — Captain Campbell, 1792 — Captain Jackson, 1797 — James Morier [II, 
444-5], 1808-9 — Major Kinneir [John Macdonald, II, 418-9], 1814 — John Johnson [ II, 
409-10], 1817 — Lieut. Heude ( sic ), 1817 — George Fitzclarence", 1818. 
Fitzclarence had been a.d.c. to Marquess Hastings during the Maratha War, and 
was sent home overland with news of peace. His account of the journey, with 
maps, was published in lSlf). 

Another map issued about this time was 0110 by Kingsbury, Parbury, & Alien, 
in four sheets scale 32 miles to an inch, that was advertised in Calcutta 7 ; 

Just landed & for sale — A newly constructed and extended map of India — From the 
latest surveys of the best authorities, published principally for the use of the officers of the 
army, and inscribed to Maj. General Sir John Malcolm. Price in portable case, on rollers, 
40 rupees ; varnished 45 rupees. Wm. Thacker & Co. 

The same firm also published the map issued as frontispiece to Prinsep's Narra- 
tive of ...British India utuh r tin Marquis of Hastings, 1813-18. entitled Map of the 
Seat of the War in India 1817-8, scale two inches to a degree, "compiled and drawn 
for the use of the Commander-in-Chief's office. Fort William, Bengal. ... 1st June 
182f>". The map gives routes of various columns which operated against the 
pindaris and Marathas. They also published a Map of the Western Provinces of 
Hindoostan, in four sheets, inscribed to Malcolm, together with an 
index, containing the Names and Geographical Positions of all places in the maps of India, 
especially that newly constructed and extended Map of India*, lately published by Kingsbury, 
Parbury * Allen, Booksellers to Hon. Bast India Company, ... London 1826. 

Record & Issue 

In their instructions for the establishment of a Surveyor General of India, the 
Directors made him responsible for maintaining a. depot of maps at Fort William, 

1 Jean Pierre Abel Remusat ( 1783-1832 ) ; French scholar of Chinese ; Editor of Journal des Savant* 
from 1818 ; Enry. Brit. 1 A»J. 1838 ( 8."> ) ; quoting from Journal Asiatiqut, of Paris ; reproduced in original 
Frenoh ; 10 Tract. 4ttl. 3 engraved by Sidney Hall " under the inspection of Mr. Arrowsmith". *JO Cat. 
( 8(1 ) ; MRIO. 97 B ( 1-3 ). 10 II AC. 13. 5 John Cary was a noted engraver and publisher of maps 
betwoen 1787 and 1820 ; his firm G. k S. Cary continued to publish in London up to 1844. • Lt Col. Geo 
Aug. Fredk. FiUclarence ( 1794-1S42 ) ; or. 1st Earl of Munster. 1S31 ; DUB ; tho 5th Earl of Munster flew 
to India in 1944 to visit the 14th Army, piloted bv D&rid Phillimore, mv nephew. *Qovt Qtu !5-l2-»5 
'10 Cat. (88). ' ■-. 
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and for security and distribution. There was a strict rule that surveyors should 
treat their work as secret, and not pass copies to local officers, either civil or military, 
■without proper authority f IT, 288-9 ; III, 274 ]. 

Even when surveying Orissa at the Commissioner's request, Buxton asked for 
the Surveyor General's permission to issue a copy of his survey : "My instructions 
are to show a map to nobody, and. ..I have refused to do so to the Commissioner, 
much, however, T rather suspect, to his surprize. I beg.. .to be set right if I have 
acted wrong" 1 . The Surveyor General approved, and referred to a recent Govern- 
ment order that local officers issued with maps 

will.. .preserve them in their offices, and transfer them to their successors, ... and not. ..permit 
any additions to be inserted in them. But. ..the prohibition against allowing copies or extracts 
should be qualified by sanctioning the practice in cases where it may be found necessary for 
the public service, a report then being made to your office 2 . 

On his arrival from Madras Mackenzie found that these regulations were too 
often disregarded, but before taking action he consulted Garstin and Thomas 
Wood. He writes later to Webb disapproving of Tate's correspondence with 
civil officers ; 

It is not approved that a person employed on public duty should communicate on the 
subject of his official duties to any person whatever without permission. ... I may go thro' 
the disagreeable ordeal of declining propositions, & be reckoned a crusty disobliging old fellow 
for my painR, while meantime an order may be obtained before you can help it. 
He asked Webb to pass no part of his survey to others until the whole was completed 
and officially submitted to the Surveyor General 3 . 

In spite of all precautions, it was found in 1820 that many maps were scattered 
through the various Government offices in Calcutta, mostly unknown to the Surveyor 
General. Franklin was deputed to examine them [ 337 ] ; 

A considerable mass of geographical information has.. .been collected in. ..public departments 
which, from want of due arrangement, ... may in time be dispersed altogether beyond the reach 
of Goverment. ... The Most Noble the Gov ernor General is in possession of several important... 
sketches. ..from various officers on active service. Many are also in the office of His Lordship's 
Military Secretary. ... There are likewise a few maps in the. ..Political Department. 

Yon will examine, arrange, and collate the. ..documents. ..in such a form as to render them 
accessible, ... and. ..construct descriptive catalogues, ... and. ..report your opinion with regard 
to...[ distribution between ] the office of the Surveyor General, or the Quarter Master General. 
Franklin found material not yet incorporated in the Surveyor General's maps 4 ; 

I was able to collate the whole. ..and arrange it into uniform and complete district maps, ... 
and, thus appearing to me to be the most useful shape in which I could condense the variety 
of information, ... I commenced on Bundelcund, as well because it is centrically situated, 
as because I had full and authentic materials for the woik [ 81-2 ]. 

As I proceed in my labours, I register in a catalogue the various documents I make use of 6 . 
I have already commenced a map of the States west of the Jumna River, because the informa- 
tion we possess regarding them is extensive. ... It consists of actual surveys and.. .routes 
which, when arranged and consolidated, will. ..produce a map greatly superior to any which we 
...possess of that part of the country. Meantime I am making endeavours to procure efficient 
information for...filling up the more interesting blanks of Jubbulpore and Central India. ... 

I have commenced a General Military Map on a smaller scale, on which I have already 
completed a skeleton series of points from the Sutlej River through Central India to the 
Dekhan, and have connected in the most satisfactory manner all the labours of the Madras 
Quarter Master General's Department with those of Bengal*. 

He was told to confine himself to listing the maps into suitable groups ; 

It was not contemplated that you should engraft the information so obtained on former 
materials, or. ..frame compilations which would greatly protract the period of your present 
employment, and which could more regularly and more expeditiously be executed under the 
direction of the Surveyor General 7 . 

He completed the work in another six months, compiling two new maps which 
he submitted with a descriptive catalogue, reporting that it had been his 
chief care to avoid copying documents which already existed in the public offices. ... The maps 



' DDn. 147 ( 267 ), 4-6-20. "ib. 144 ( 327 ), 24-0-19. "DDn. 156 ( 152-4 ); 26-3-19. 4 DDn. 
191 (55), 7 7-20. 'ib. ( 5&-63 ), 9-11-20. Mb. (So), 7-7-20. 'ib. (63-5), 26-1-21. 
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which lire herewith submitted are new, and have, by moan a of iny present employment, been 
preserved to the public service. After the completion of those two maps, the remaining doou- 
ment8...will consist of various plans of forts not at present in the office of the Chief Engineer, 
and several plans of battles and other topographical sketches relating to the late campaign, ... 
and also a very extensive collection. ..made by the late Lieutenant Piekersgill, and intended 
by him for a work which he contemplated on the N'epaulese war [ FI. 437 ]. ... 

The present documents appear to me more adapted for deposit in [ the office 1 of the Surveyor 
General, ... as the Quarter Master ( leneral can have access to them at any time [ \oz, ^( ]. ... 
IhaveHeveral maps, the private property of the late Colonel Fagan 1 . which...! solicit permission 
to deposit. ..also in the office of the Surveyor (leneral with a separate catalogue 2 . 
His proposals were all approved. 

Though Blacker had obtained permission to use official maps for the illustration 
of his Memoir of the MarStha war. it was suggested that he had exceeded his permit 
in passing any to C'arv for private publication | 289 ]. It is hardly likely that the 
Directors would have appointed him Surveyor (leneral if this were true, for it was 
a practice that had caused them much concern ever since the old days of Clive and 
Vansittart f I. 256 : II. 287 1. Hodgson broached the subject to Jopp in 18:26 : 

: The improper liberty which has within late years too often been taken by public officers 
and Heads of Departments, of carrying away with them to England pupers in their charge, 
and especially maps, must be brought to the notice of (lovernment, here and at home. I 
know that very sinister uses have been marlo of sueh maps, hut I trust n speedy report made 
to England will prevent the abuse in future, [...desire you to prepare lists of all the maps you 
have, and to make particular mention of any... which are missing. These cirrumstancas should 
be fully explained to your own Government, and reported to me 3 . 

The matter drew further comment from the Directors in 1828 : 

Some of our officers who have been employed in the Surveying Department have sent 
copies of their surveys to Europe for publication on private behalf; ... you will. ..prohibit such 
practice in future. All surveys made at the public expence are public property, and we direct 
that no copies of any surveys, so made, be delivered to any persona except these appointed 
by Government to receive them*. 

Circulars were thereupon sent round to all surveyors ruling that, 
in the event of your quitting the Survey Department, a declaration on honour will be required, 
specifying that you have not retained or delivered to any individual, or sent to your friends 
in England, any maps or papers whatever connected with the surveys on which you may have 
been employed at the expense of the ( lovernment [ IF, jSS o ]°. 
On this Montgomerie commented : 

I think it is a pity the Court of Directors did not name the officers who sent copies of their 
surveys for publication on private account. Have you any idea who they were ? Colonel 
Blacker, I think, was the only person in this Presidency who availed himself of his situation 
when Quarter Master Ceneral to take copies of surveys [ 80 J 8 . 

It had been directed that custody of survey records at Madras and Bombay 
should be entrusted to the Chief Engineer \ 303 ], but Mackenzie hat! little difficulty 
in demonstrating the absurdity of such an arrangement [315-6]. Before he left 
Madras he overhauled the records there, finding a total of 2.986 items, which he left 
under charge of Riddell [ 316 ]. to whom he writes from Calcutta : 

I have just got thro' the inspection of the contents of the depot ; there are only about 
750 titles, scarcely l/3rd of the Madras depot. These consist almost entirely of itinerary 
surveys, corrected sometimes by astronomical observations ; no statistic surveys. Only 2 or 3 
general compilations ; but one of them very extensive, hut old. it nearly obsolete 7 . On the 
whole the depot is inferior to the Madras one. 

I have not yet.. .examined the records, but. ..they consist chiefly of field books, A... there 
are no. ..memoirs. The regulations, reports, & office hours, differ inuoh from ours, St, I have 
hitherto declined bringing my Madras people in contact with them, till I get into a large house, 
capable of one regulating system [ .) 1 o ]*. 

Both Mountford and Montgomerie had a continual struggle to keep pace with 

Mate Ait. | ([, 41 J. « DDn. IIM ( S.11 ), Ui-S-21. • DDn. 223 ( 3* ). 8-8-26. 'CD to B Mil 
16-l-28( 12, 13); DDn. 91) ("..->)* -M7 ( ). 1 DDn. I8t( 473 ). 23-B-28 ; of. 217 ( l.t» ) of A-6-28 * 220 
( 337). ll-u-JS. • DDn. 231 (201). 13-11-28. 'pmti-U.lv Tlim. Call's atUi ( I, SI J-7 ) ■ MRIO M 
(32-53). ■ DDn. l.itl ( 2!U ). 18-8-17. '" 
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the demand for copies and reductions of maps, which had all to be made by hand. 
Mountford repeatedly asked for regular accounts of maps issued and that, 
on a map being furnished, ... a receipt.. .be deposited in this office and that, with a view to 
the further safety of such mapB...( the preparation of which has been attended with so heavy 
an expence ), periodical returns be made. ... I. ..hope that maps will be better preserved ; ... 
and that, while every latitude iB given to the circulation of geographical information, ... due 
attention to the spirit of the.. .orders relative to the multiplication of map will be granted 1 . 

The Surveyor General did all tie could to persuade officer* to use maps published 
in England, l ather than call on the survey office for hand-drawn copies f 276-7 
Regarding materials for the J-inch Atlas, Hodgson asked Montgomerie to 
be particularly careful that all the work. ..be done-. .under your immediate inspection, and 
that nothing. ..is made public by private lithographists 2 . Each sheet when finished should be 
kept by you, locked up and under your seal 3 . ... 

There cuii be no reason why labour, which might be otherwise so much better employed, 
and which is. ..so urgently required for the fulfilment of.. .the positive commands of the Supreme 
Government, should be lost in making for the Commander-in-Chief copies of maps which his 
Quarter Master General has. What could he do with them 4 ? 

As copies of the new Atlas began to reach India, the Directors I tec-amp more 
than ever opposed to the distribution of hand-drawn copies ; 

With our despatch of the 28th January 1829, copies. ..were sent to you, and we anticipate 
a great saving of labour in the Deputy Surveyor General's Office. ... 

We. ..draw your attention to the frequent, and we believe often unnecessary, calls for maps 
bv our officers, civil and military, caused by the neglectful custody, or irregular appropriation, 
of those documents ; and we desire that it may be intimated to all our servants that maps 
supplied from our public offices are public property, to be carefully kept 5 . 

At Bombay the custody of maps rested with Williams till his retirement, and 
then passed to Sutherland, first as Assistant, and then as Deputy, Surveyor General 
[323]. To give the Surveyor Genera) closer control. Blacker had the following 
orders issued by the Supreme Government : 

All original surveys, with whatever original documents may be attached to them, now at 
either of the subordinate Presidencies, are to be transferred to the Geographical Depot in 
Bengal, the Deputy Surveyor General retaining copies of such as may be thought necessary. 
This last measure, ... prescribed by the 22nd paragraph of the Hon'ble Court's letter of the 
3rd June 1814, became necessary in consequence of the late instructions for the preparation 
of a General Atlas on a large scale from original materials ; but. ..the. ..times in which he may 
require to call for them are left to the Surveyor General. ... 

No survey shall be admitted by the Surveyor General as complete, unless accompanied 
with a document explanatory of its authority and construction 8 [ 194 ]. 



India House 

The established procedure under which copies of held books and surveys were 
regularly despatched to the Court of Directors was confirmed in 1814 [ II, 287], but 
the Directors had to send constant reminders, and call for regular lists from each 
Presidency. During 1821-2, Claude Wade, Assistant Surveyor General at Calcutta, 
was employed for several months "examining the copies of journals and field books 
..ifor the Court of Directors". For several years, however, nothing was sent from 
Bombay except copies of the revenue surveys f 281 ]. 

For the preparation of the Atlas of India in London, strict accuracy became 
imperative, and in 1827 the Directors noted that "several of the surveys... sent to us 
from your Presidency are very incorrectly copied" f 313-4 ]. and ordered that 
originals should be sent home, and copies retained in India [ 285-6 ]'. 

Before handing over duty as Surveyor General, Hodgson sent in a complete list 
of the materials that had been sent home, and of what remained in India ; 

1 DDn. 192 ( 315 ), 0—11-21. 'Lithography introduced in Calcutta and Madras about 1622 [298-0]. 
» DDn. 184 ( 421 ), 30-11-26. *DDn. 223 ( 44 ), 8-2-27. "CD to B., Mil., 15-4-29 ; DDn. 263 ( 131 ). 
■BGO. 6-1-28 ( 6 ). 'CD to B., Mil., 2-6-27 ( 4 ), DDn. 00 ( 49 ). 
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Regarding the construction of a raap of India at home, ... and. ..the transmission of all 
original field books and other documents, ... every .attention has been paid to...orderi. ... I 
have compiled two very full lists, sent herewith, ... the one of maps and plans, the other 
of field books and other written doouments ; ... The...arrangemsnt of this extensive catalogue 
.has been a work of great labour, and has employed several of the most effective people of 
the office for many months past. If ever the task of constructing a map of Inilia in England- 
he executed, it will be mainly owing to the assistance which this catalogue will afford 1 . 

A yea.T later Herbert despatched a further consignment, 
packed in five tin cases, secured with brass looks, which are covered with wax-cloth, and sealed 
with the seal of the office. These dooiunents are.. .all original, and.. .it was necessary to have 
a correct copy of each document before the original oould be spared from the office. ... 

Nothing but the very peremptory nature of the Court's order could have induced me to 
send materials which are so likely to occasion.. .disappointment in any attempt to turn them 
to use in England. ... To follow my own judgement, I would have substituted for them such 
sheets of the Great Atlas.. .as might have been constructed with tolerable correctness. ... 

That such a task can be better performed here than in England...! cannot but believe. ... 
In comparing discordant materials it would be a great help to the map compiler to be... 
acquainted with the.. .acquirements of the surveyor, with the instruments used, and the methods 
followed [ 285 ]. ... I should have considered ray time more usefully employed in... digesting 
the heterogeneous material now sent into something like shape and system, than in...copying 
doouments many of which are...not worth the labour. But I oould not substitute.. .my views 
...for the repeated and positive orders of the Court [ I, 252 ] 2 . 



Projections & Scales 

Most surveyors could lay down the projection of thoir maps and surveys 
from authorized tables giving lengths of parallels and meridians. Hutton's tables 
were generally used [ 1. 248 ], until the issue of Lambton's values [ II, 215 ; inf ]. 

Of his map of Kumaun Webb writes in 1819 ; 

The length of a minute of the meridian has been taken at 1810 fathoms, and the projection 
of the map itself has been made on what is called the Diagonal method, the only mode I am 
acquainted with by which the relative positions of places can be preserved, as well as their 
distances from each other upon an equal soale. I imagine the method itself is not new, but 
it was first pointed out and explained to me by Mr. Arrowsmith 3 . 

On receipt of the Directors' letter of October 1823 proposing a "complete Indian 
Atlas" [283], Blacker asxuinod that he was to prepare it in India [ 284 ], following 
approximately the lay-out shown on Arrowsmith's o-tlas of the south peninsula [288 ]. 
He first consulted Everest ; 

The last paper of Col. Lambton...that discusses the figure of the earth as deduced from a 
comparison of his own measurements with certain others in Europe. ..is published in the 13th 
vol. of the Asiatic Researches 4 , after he had advanced his meridional arc to 18" 3' 45'. ... He 
concludes the earth's ellipticity to be. ..1/304, and. ..annexed a table of the value of degrees on 
the meridian. ..for every degree of latitude, and on aros perpendicular to the meridian [ II, 260 ]. 
In consequence of orders from the Court of Directors, I am about to engage on the projection of 
a General Atlas...and...I am desirous of ascertaining whether any reason has occurred since the 
date of the paper in question for doubting the correctness of its conclusions 5 . 

He then worked out his projection ; 

The calculations for the graticule have been completed. ... Considering the proposed 
atlas as a great national work, every part of its construction becomes a matter of importance, 
and exacts a reference to principles that shall stand the test of scientific investigation. I 
have therefore bestowed on the determination of the intersections of its great and small oiroles 
pains whioh, I apprehend, are novel. ..in India. ... 

I. ..forward for transmission to England a oopy in duplicate of the tables whioh have been 
calculated, and the arguments whioh have been employed in arriving at the desired result. 
I have been induced to take some impressions of them in lithography, as well to secure the 
accuracy of the copies, as to provide a sufficient number for future reference' ; for...these 

1 DDn. 231 ( 238 ), 4-1-26. ■ DDn. 265 < 2 ). 29-1 -30. 3 DDn. 150 ( 95), 4-3-19. « pp . 1 _ 127 
•DDn. 93 ( 120 ), 4-9-24, Everent'8 reply not found. •no copy found ; ■• n single shnet of large foolm-np "" 
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tables will answer for all other maps within the parallels of 8" and 32°, under any other meridian, 
as likewise for any other scale by. ..simple proportion. ... 

In order that. ..the proposed atlas may be dearly understood. ... I herewith forward in 
duplicate a geographical sketch exhibiting its proposed dimensions and subdivision, but exten- 
sion, ..will be attended with no difficulty. With regard to the size of each sheet, [ have con- 
formed as nearly to the instructions of t he Honorable the Court of Directors as was possible, for 
the size of a sheet of Arrowsmith's atlas, which received their approval, contains 1071 •!) square 
inches, and in the present projection it measures 1058 6 square inches [ iu(> ]'. 

Two years later, Hodgson records the source of Blaeker's inspiration ; 

This graticule and scheme of calculation is taken from a very good model, that of the 
great map of France, as. ..described in the Supplement of Puissant's " Topographie " 2 . ... The 
meridians converge to the 80th degree of Longitude, and the 20th degree of Latitude is the 
central parallel. The extent of the map ( of which each sheet is a component piece ) is from the 
8th to the 32nd degree of north latitude, and from the 67th t o t he 93rd degree of east longitude, 
and 1 think the arrangement... as judicious as any that could be proposed. 

The Hon'ble Court use the term General Atlas of India. With a view that it may be 
completed in that sense, ... the component parts should be so arranged that they may compose 
one perfect whole, in the manner of the great map of France. It is not intended, nor expected, 
nor could it be of any use, that the sheets sin mid hp actually laid together on so large a scale of 
four miles to an inch, yet still it is in accordance with the best models that the meridians 
should converge to some centre, ... and, what is of most consequence, it is necessary that the 
differences of longitudes in so vast an extent as 26 degrees ( nay more, when we include our 
new discoveries to the borders of Yunan in China ) should be well adjusted among themselves 3 . 

He explained to Montgomeiie that he 
was almost tempted to make it on a smaller page, i.e., to a degree and a half in latitude and 
two degrees in longitude, making each converge to the center of the sheet. My original plan 
of only one degree of latitude was too small, and Colonel B's is rather too large, but in case 
of further reduction to 8 miles, it will be convenient. It certainly is not of consequence to make 
the meridians converge to the centre of so great a map as all these sheets laid together would 
compose, because such a map woidd be useless ; however, it is the fashion to make them so, 
and as to the size of the sheets there is much to be said on all sides 4 . 

With his lithographed tables Blacker had attached instructions for their graphic 
protraction, accounts of which are given twenty-five years later by Thuillier and 
the head computer, Radhanath Sikdar. Neither of them makes any reference to 
Puissant. In his Manual of Surveying Thuillier describes 

the graticule of maps comprising small portions of the globe for which Colonel Blacker drew 
up a memorandum of instructions, which is simple and accurate within certain limits, about 
100 square degrees. The objections to the method are that it is an empirical process based 
on no known projection, and the protraction has a tendency to generate error because it is 
not laid off from one common origin. The spaces are built one on the other, whereby the 
error in any point is carried on through all the succeeding ones 5 . 

Radhanath Sickdhar writes in the departmental Auxiliary Tables of 1851 ; 

The tables for map projection, and the manner in which they have been computed and 
arranged, will be found well explained in the. ..memorandum drawn out by the late Colonel 
Blacker for the use of the draughtsmen in the Surveyor General's Office. By a mechanical 
operation. ..is produced a graticule whose meridians are all equal, are equidistant at all corres- 
ponding points, are intersected by the parallels at equal angles on the same side, and whose 
parallels consist of parts proportional to the cosines of their latitudes'. 

Following the clue given by Hodgson, we find that the library at Dehra Dun 
still holds the identical copy of Puissant's Traile de Topogruphie. d'Arpentage, et de 
Nivellement. that was consulted by Blacker. It bears a note in Hodgson'H hand- 
writing, "Surveyor General's Office. Purchased 2 May 1822 7 , R*. 12. J.A.H. ". It 
is freely annotated in pencil, more particularly the paragraphs which deal with 
the modified Flamsteed projection 8 , adopted by Colonel Henry, "Colonel au Corps 
Imperial des Ing£nieurs-Geographes", for the great military map of Franoe. 

1 fitting double-elephant drawing paper [ 296 ] ; DDd, 204 ( 170 ), 12-7-25. 'Colonel Louis Puissant 
( 1760-1843 ) ; Corps des Ingenieure-Geographes ; Service Qeographiqve { 20, 28, pi. 30 ). 'DOo. 231 ( 49 ), 
B-U-27. *DDn. 223 ( 53 ), 27-7-27. •Thuillier & Smyth ( S52 ). Mux. Tables, lat edo. ; 1861. 
'poMililv from dronl [ 183]. *Rev. John Flamsteed ( I64C-17I0 ) ; first AR„ 1876 ; FFS. 1677. DNB. 
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Puissant's Supplement which deals with the subject of map projections is dated 
Paris, 1810, and describes 

la projection que le Depot general de la Guerre a adoptee pour la reunion des levea topogra- 
phiquee. Cette projection connue sous le nom de "projection raodifiee de Flainsteed", ou <le 
" projection conique alteree", a obtenu dans cet etablissement la preference sur toutea Ies autres 1 . 

The projection was specially designed for maps comprising a number of sheets 
covering a wide area, and its particular properties were ; 

Ire. Sur le meridien rectiligne de la carte et les paralleled, Ies longenrs sont les memes 
que lo globe terrestre. 

2me. Tous les meridiens coupent a angles droits le parallele moyen. 

3me. Les petits arcs de meridien ayant raeme amplitude, sont sensiblement egaux entre 
eux, au voisinage de ce parallele, ou du meridien moyen. 

La presente projection s'identifie absolument avec celle de Flamsteed proprement dite, 
lorsque Ton prend 1'equateur meme pour parallele moyen ; auquel oas les meridiens et les 
autres paralleles sont places symetriquement de part et d'autre du centre du developpement 3 . 

In the official history of the Service CJeographique this projection is described 
as devised by the elder Bonne 3 about 1750 ; 

Le systeme de projection, adopte ( Flamsteed -Bonne ) eonsiste dans la projection de la 
surface a representor sur un cone tangent a la torre le long d'un parallele ohoisi. 

Cette projection a l'avantage d'etre "equivalente", o'est i dire de conserver leur vraie 
valeur aux surfaces ; elle n'est pas equiangle, mais n'altere que peu les angles et lo9 longeura, 
jusqu'a une asaez graude distance dos meridien et parallele origines 4 . 

Colonel Henry adopted this modified projection to the needs of the French 
military map, and worked out the necessary formula and tables : 

M. Henry, astronome du Depot general de la Geurre, doit publier dans le Memorial de 
cet etablissement un Memoire sur les proprietes et l'usage de la projection actuelle. Outre 
les formules precedentes qu'il a obtenues de son cote, et reduites en tables, il est parvenu, 
par un analyse elegante, a d'autre formules non moins utiles 5 . 

The SuppUmi nt gives Henry's formula, and it is obvious that Blacker, whose 
attention had probably been drawn to Puissant's description by Hodgson, applied 
it to the continent of India, and worked out his tables for protracting the graticule 
of his new quarter-inch atlas, using Lambton's constants [ II, 262 ; III, 253-4 ] 6 - 
It has been suggested that Blacker must have been a great mathematician to have 
devised this projection, but he was not so 7 . He was essentially a keen practical 
man, of high intelligence and forceful character, and an excellent organizer and 
administrator. Henry and Puissant were the mathematicians. 

Though Blacker's projection was later adopted for departmental standard maps 
prepared in India, his tables had been despatched from Calcutta after the first 
sheets of the Atlas had been prepared in London on Arrowsmith's globular projec- 
tion 8 [ 283, 285 ]. John Walker appears then to have adopted them for his later 
sheets with considerable modification, without leaving any clear record. After his 
death in 1873, General Walker discusses at length the projection actually used 
and describes it as 

one of the numerous modifications of the conical development ; it represents the parallels 
of latitude by concentric arcs, but the meridians by arcs ooncave to the central meridian, 
and not by straight lines as in the true conical development. 

The elements of the figure of the earth whioh are here employed are not stated, but there 
oan be no doubt that they must have been those which were determined by Colonel Lambton 
from his measurements on the great Indian Arc, and are given in vol. xni of the "Asiatic 
Researches" [ II, 262 ; III, 293 ]. ... The accordance is sufficiently close to leave no doubt. ... 

The meridian which has been adopted as the central meridian or axis.. .is 76° 30' east of 
Greenwich ; this is not only stated in Mr. Walker's memorandum book, but oan be deduoed 
from the calculations. ... What parallel was adopted as the central parallel of the projection 
is nowhere stated. The sheets of the Atlas are. rectangular, their dimensions as taken between 
the marginal lines on the copper plates being 38 by 27-4 inches'. ... 

'Puissant; Supplement ( iii-iv ). Mb. (49). Mngenieur-Hydrographe. * Seri*ice Qfographiquf 
(30-40). 'Henry's Memoir first pubd. 1610; Memorial du Depot de la Chum II 7; 2nd edu. 1831 pp. 
430-587 : Puissant ( 146 ). "Cheap* or Vinoent Reos [ jog, ii.ll may have helped. ' r. Sandea, I[ ( 193 ). 
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None of the documents to which I have hitherto had access give any information as to 
who was the originator of the projection of the Indian Atlas. There is a lithographed pam- 
phlet in this office, which is believed to have been written by Col. Blacker, who was Surveyor 
General of India, but it does not give either the name of the author, or the date at which it 
was written. It proposes a method of projection which in principle is identical with the 
one actually adopted, and is based on the same geodetic elements, but differs in all other 
details, the central parallel — the adopted value of which influences the whole of the calculations 
— being 20° instead of 24}°, and the central meridian being that of 80° instead of 76}° [295 ]. 
The size of the sheets was intended to be 38 33 by 27 '53 inches 1 ; the origin of co-ordinates 
was placed in the centre of the atlas, at the point corresponding to bit. 20". long. 80°, the inter- 
section of the central parallel with the central meridian. ... 

All the calculations seem to have been carefully made out and verified, and the results 
are tabulated in a convenient form for use, which is very far from being the case with the 
calculations for the actual projection. The design of the atlas is believed to have been 
influenced to some extent by Mr. Aaron Arrowsmith's Atlas of Southern India, whioh was 
evidently designed by its author as the commencement of an Atlas of all India. ... In both 
atlases the dimentions of the sheets appear to have been regulated by the size of the double 
elephant sheet of drawing paper 2 . 

In 1 869 the preparation of the Atlas sheets was transferred to India, and a new 
projection introduced, which lacked the advantages of Blacker's polyconic, 
whioh makes the standard one-inch sheets assume the form of a spheroidal surface when many 
of them are joined together [ and writes Burrard ] is so superior to our Atlas sheet projection, 
which makes all the sheets lie on a horizontal plane, ... that I [ Burrard ] have in my silent 
mind given Blacker a very high place in comparative history 3 . 

General Walker does not discuss the selection of the quarter-inch scale [283, 
286 ], but points out a minute error by which 

the dimensions of the copper plate, which should have been 38*31 by 21 '65 inches within 
the border lines, are only 38 ■ 00 by 27 • 45 inches. The error necessitates a reduction of scale 
of all geographical materials which are drawn on the quarter-inch scale before they can be 
correctly inserted on the copper plates, but otherwise it is of little importance ; in the printed 
sheets... larger errors arise from the shrinkage of the paper'. 

Regarding scales generally, Mackenzie writes to Webb ; 

The scales I recommend for all geographical maps are 1 mile, 2 miles, 4 miles, 8 miles, 
12 miles [ I, 247-8; III, 281-2 ] ; accordingly, by this established rule, an uniform method is 
introduced throughout. The first protraction generally one mile to an inch— at least two — in 
order to admit all villages. The Military Institution used for the first protraction 4 inches 
to a mile, a good one certainly for a town, but too unwieldy for a country 5 . 

Mountford writes more fully ; 

As far as the purposes of general geography. ..are concerned, I consider.. .the scale of 4 
British miles to an inch sufficiently large. There are, however, some districts. ..presenting 
such a variety of features as to render it very difficult to delineate clearly their character 
upon so small a scale. ... I would instance the province of Travancore, the maps of which, 
upon a scale of one mile to an inch, I shall. ..shortly transmit to you. The map of the circar of 
Guntoor has lately been reduced to the scale of 4 miles to an inch, but. ..only a few of the 
principal names are written upon it, the others being referred to the margin. ..by bearing and 
distance from the capital to which they belong [ II, 213 ]. ... 

Our surveys.. .claim something more than what is expected from a Geographical and Military 
Map, and the demands of Government for copies of maps upon large scales for the several 
branohes of the service ( particularly the Revenue and Tank departments ) appears to intimate 
that something more is expected of them [ 277-8 ]. 

The survey of a considerable part of the Carnatic below the Ghauts was executed 
upon a scale of 4 inches to mile, which, though unnecessarily large, had the good effect of 
introducing a number of officers well skilled in the delineation of the features of the country. 
The districts ceded by the Nizam in 1800 were surveyed on a scale of 2 miles to an inch ; 
but the whole of Mysore and all the districts surveyed under this office were done upon 
a scale of 1 miles to an inch, which. ..is the best calculated to prevent any practical error 
of importance 1 . 

'content* 1058-6 as given in Blaoker'a letter of 12-7-25, and larger than Walker'* [ 294 ]. '- Markbam 
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The rival systems of Sir William Jones and Dr. Gilchrist for the transliteration 
of Indian names have been described elsewhere [ I, 249-50 ]. The subject was 
not one that interested all surveyors, but Gerard of Bengal, and Mountford of 
Madras were amongst those who took trouble over the spelling of their place-names. 
(! irard writes of his map of the Dun [ pi. 3 ] ; 

The names of places in this map, as well as in that of the northern division of the Saharan- 
poor District are written according to Dr. Gilohrist's orthography, with the exception of his 
final O and Arabio Qaf. The former I think is often liable to be mistaken for 00, and I have 
accordingly written it short o, which is its proper sound. 

I have put down the letter K, and not Q as Dr. Gilchrist has it. The difference between <J 
and tj being almost imperceptible to Europeans 1 . 

On the other hand Mounford advocated Sir William Jones' system of ortho- 
graphy "*. Being ordered to supply the Board of Revenue with a complete set 
of district maps [ 278-9 ], he asked Government for 

lists of all the villages, ... correctly written.. .in the characters of the language in current use, 
... considering the present a favourable opportunity for introducing one general system of 
orthography into all our maps. ... Hitherto the systems of Sir William Jones and of Dr. Gilchrist 
have had their respeotive advocates among the surveyors, while a less definite one has been 
followed by others. ... The system of Sir William Jones, being universally understood, seems 
to claim the preference, and if no objection is offared...I shall adopt it'. 
To the Surveyor Goneral he added that he proposed no change to names whose 
pronunciation was "sanctioned by long established custom. The system of Doctor 
( Hlchrist is not so well understood in this Presidency as it is in Bengal" 4 [ II, 271 n.4 ] . 

Montgomerie faithfully observed the same rule, and in 1830 found that the 
correction of the names for his quarter-inch maps entailed a great deal of labour*. 
Holt Mackenzie 6 gave wise advice to his revenue surveyors ; 

The use of some fixed principle in expressing native names with English letters seems 
to me much more important than.. .generally considered. In the maps of the country I have 
recently traversed, the names of a multitude of places are so spelt as to make it impossible 
for a stranger to ascertain what plaoe is meant. It seems to be very desirable that you 
should [ record ] the Hindee as well as the English and Persian, and for the rule of conversion 
into English you should apply to the Record Committee 7 . 



Engraving & Lithography 

There had never boon any high-class map-engravers in Calcutta, and the oity 
maps of Baillie and Upjohn [ I, 53-4 ] are amongst the few produced locallv. 
Maps had as a rule to be sent to some private publisher in England, or laboriously 
copied by hand. Blacker had a good deal to say about the homo engravers ; 

In various parts of Arrowsmith's Atlas the gradation of shade expressive of hills and 
mountains bears no analogy to the heights or magnitude of those eminences, and consequently 
misleads the judgment in a most important point. Yet it cannot be expected that any engraver 
will be more...sedulou9 than Mr. Arrowsmith in guarding against this. ... but.. .it is inseparable 
from the circumstances under which that individual compiled and published his maps from 
various materials prepared in different styles and strength of drawing. 

Manuscript sections sent home from this country suffer a similar fate, as I know from 
experience. The indian ink. ..undergoes a change of strength on the voyage home, and, if made 
generally darker to provide against the more delicate shades vanishing, an opening is given 
for roiscorrections, aa the different shades do not change in the same proportion. ... The 
engraver is ignorant of what is intended to be expressed, ... notwithstanding his best intentions 
and endeavours. ... The geographer who prepared the Manuscript is the only individal 
competent to superintend the engraving of it, as he is the only person who know* the effect 
required. 
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This truth appears to have been understood in the engraving of the Ordnance Map of 
England — of Cassini's Map of France — and Ferrari's Map of the Netherlands — as well as other 
similar works in Germany. Humboldt superintends the engraving of all his own maps, and 
at that princely Austrian establishment at Milan, "Impt. Reg. Instituto GeograSco", which 
I frequently visited when there, I was assured that as much attention was required on the 
part of the Head in superintending the engraver who had the fair drafts to work from, as in 
directing the labours of the draftsmen. ... 

Although outlines which are determined by the co-ordinates of latitude and longitude 
may be transferred with great fidelity to the copper, it is otherwise with the shades expressive 
of the difference of level, which are therefore very seldom given with accuracy 1 . 

He suggested that, an engraver should be sent out to Calcutta to prepare the 
Atlas under the control of the Surveyor General, and this was again urged four 
years later by Hodgson f 285 ]. who further suggested that 

young men from the schools might be apprenticed. ..and readily instructed in the business of 
engraving. ... An Engraver seems as necessary an adjunct in the Surveyor General's Office 
as does a cutler and repairer of surgical instruments, who was sent from England to. ..the 
dispensary, and many artizans have been sent to. ..the mint, steam, and other establishments 2 . 

In 182!) Herbert had Wilcox's map of Assam engraved locally [ 64 ] ; 

Considering the value of this map. and. ..that more than one copy of it will be required, 
I would. ..suggest. ..that I. ..have it engraved. One of the native draftsmen in this office is a 
very tolerable engraver, and. ..will engage to finish it in four months. To make an ordinary 
copy would consume two, so that the expence of the engraving will only be ( in addition to 
the price of the copper ) the value of his labour for two months. For this we shall have any 
number of copies desired, and ( a point of no small importance ) all equally correct. y 

The price of copper, polishing etc., will be 28 rupees. The impressions will only cost 
about 8 rupees a hundred. The plate will remain in the office for correction in. ..any of the 
doubtful points, or.. .filling up the blanks 3 . 

Another of Wilcox's maps was lithographed by J. B. Tassin [ 299 ], who had set up 
an establishment in Calcutta a short while before. 

Lithography was yet a new art in England when Hodgson suggested in 1822 
that a lithographer should be brought out with suitable apparatus ; 

As, in the progress of the Revenue Surveys, the increase of map and plans and the demand 
for copies. ..will be considerable, it appears to me expedient to adopt every mode of facilita- 
ting their transcription, and. ..none offers better than the method of printing on stone, called 
Lithography. If the lithographic presses are really as useful as they are described to be by their 
inventor — their powers may be advantageously employed in public offices, but particularly 
in that of the Surveyor Genera). I. ..submit.. .that two lithographic presses. ..may be com- 
missioned from England for the use of the department, and that the stones and. ..other ap- 
paratus. ..may be also sent for. ..two more presses. The larger the stones are, the better, but... 
if they are made 33 by 23 inches they will answer the requisite purpose. ... 

The lithographio presses will occupy a good deal of room on board ship, but as all the 
woodwork can be made here aa perfect as in England, any number of stones, which may here- 
after be sent out, ... could be easily mounted in Calcutta when the machine in its complete 
state has been seen. If.. .two complete presses. ..be sent, ... it will be most advisable for the 
Agents in England to take the advice of Mr. Aokennann 4 , who makes the instruments, as to 
such peculiar structure as he may deem most convenient for copying maps and plans. 

No press was procured for the Survey, but by 1823 a Government Lithographic 
Press had been established in Calcutta 6 [ 292 n.2 ], which was available for the prin- 
ting of maps. Burney's map of Burma was printed there in 1824 f 79 ] ; 

The execution of the map has not failed to attract the notice of His Lordship in Counoil, 
who considers it to be highly creditable to the Lithographio Press. ..which on various occa- 
sions during the present war has been eminently useful in furnishing numerous impressions 
of charts and sketches, ... as well as proclamations in the Burmese and Assamese languages, 
which could not indeed have otherwise been procurable. ... 

You will... communicate to Mr. Rind, the superintendent of the Lithographio Press, the 
very favourable sentiments entertained by Government of the utility of his establishment*. 

1 DDn. 204 ( 87 ), 11-8-24. 1 DDn. 231 ( 49 ), 5-1 1-27. "ib. ( 272 ), 30-4-30. « Rudolph Acker- 
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The Surveyor General was a member of the Lithographic Committee which 
managed the press, and in July 1 828 he reports that acting quartermaster-serjeant 
James Gordon had arrived, sent out by the Directors apparently in response to 
Hodgson's request of six years earlier. Having brought no apparatus, he was 
attached to Rind's press, and employed mostly on printing maps for the Survey 1 . 

Special sanction had to be obtained before a map of Gorakhpur city could be 
lithographed in 1828. The survey had been carried out by Wroughton [152], who 
wanted copies for the magistrate — for the Court of Directors — and another for 
record with the Revenue Survey — and. writes Herbert, 

a fourth might be desirable to. ..the commanding officer at Goruckpore, and it is not even 
improbable that a demand for a firth or sixth may hereafter arise. In the case of even three 
copies being required, it appears to me that lithography will effect the work with the same 
economy as the employment of copyists, while the perfect similarity of every impression ia 
assured, without the labour of examining more than one, the proof impression. ... 

I would further. ..employ an extra draughtsman in this labour, charging for him in a con- 
tingent bill. The draughtsman— ...Mr. Tassin — proposes. ..drawing on a atone for 300 rupees, 
for which he will also colour any number of impressions. ... He is a very superior artist* 
and I do not think. ..unreasonable. ... There is no draughtsman in the office of the Litho- 
graphic Press capable of executing this work ; nor even in the office of the Surveyor General 
( supposing the current work could be deferred ) is there any one capable of competing with 
Mr. Tassin as a draughtsman ; add to which that he has had some experience in drawing on 
stone, the river maps now publishing by Captain Prinsep... being exeouted by him [ 15-6 ]. 
The proposal was sanctioned. Herbert being allowed to exercise his discretion "in 
multiplying the number of copies for sale"*. Other maps including some from 
surveys in Assam by Fisher and Jones were drawn on stone in the Surveyor General's 
office, and printed off at the press. Useful work was also done in printing traverse 
forms for the revenue surveyors [ 160 ]. 

Thomas Jervis, a great advocate of lithography, records that 
the Court of Directors sent out a lithographer. ... I believe they have sent out two or three 
at different times, but they have all died, sinking in part under mental disappointment, and 
possibly under maladies incidental to constitutions unsuited, or uninured, to India. They 
lived just long enough to teach some persons the nature of lithography, to set some local presses 
to work for ordinary purposes of business, and to satisfy the authorities and community of 
India of the immense value of this art'. 

'six Europeans employed, B Dir <* DR. 1S33, do not include Gordon; DDo. 231 ( 166 ), 30-7-28. 
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Surveyor General of India ; Appointments — Relations with Government — 
Duties — Revenue Surveyor General — Superintendent, Trigonometrical Survey. 

fl^HE order substituting a single Surveyor General of India, with headquarters 



at Calcutta 1 , for the independent posts of Surveyor General at the three 



presidencies, reached India in November 1814, but it was not until 17th April 
1815 that the Governor General nominated Colin Mackenzie to fill the new post 
[ II, 306. 427 ]. The appointment, dating from 1st May, was promulgated at Fort 
William on that date, and repeated at Fort St. George on 26th [ II, 307 ]. 

As Mackenzie had only recently returned to Madras after four years absence, 
he obtained permission to stay there in his new capacity to re-organize the depart- 
ment and raise field parties [ 94-5 ]. He writes in January 1816 ; 

I have, since my arrival on 31st March, been employed without any intermission. ..in pre- 
paring. ..materials for a. ..view of the surveying establishment. ... In ft few days I shall... submit 
an abstracted state of the Survey Department. ..from the 1st December 1810 to the 1st 
December last ( a period of 5 years ). ... [ He asked time for ] winding up the complicated 
duties of this office, and making.. .arrangements regarding the current wants of this Presidency 8 . 

In his absence, Crawford continued in charge at Calcutta till driven home by 
sickness in December 1815. The Calcutta office was then left to the charge ot a 
subaltern [309], and field surveyois and Government left without professional 
guidance or counsel. After several polite enquiries an emphatic order was des- 
patched in May 1817, the Supreme Government regretting 

that circumstances should have protracted the arrival of Colonel Mackenzie in Bengal to 
this late period. His Lordship is the more urgently solicitous that an event so exceedingly 
desirable. ..should on no account be longer delayed, becauso upon its accomplishment depends 
...the new system of general survey as ordered by the Honourable Court. 

The arrival of Colonel Mackenzie.. .will enable that competent and zealous officer to see his 
way more clearly, and to mature his ideas at leisure, on the many subsidiary matters. ..which 
remain to be devised for the effectual accomplishment of the Honourable Court's designs 3 , 
while.. .the. ..decisions of this Government. ..must be accelerated. ..by. ..discussion. ..on the spot 4 . 

Mackenzie closed down work at Madras, handed over the office to John Riddel], 
and reached Fort William on 29th July. He was now 64 years of age, and under 
the anxieties of his new responsibilities, and the trying climate of Calcutta, his 
health rapidly declined. After two years he was continually withdrawing himself 
in search of more salubrious air ; up the river to Palta ; down to the Sandheads ; and 
to Puri on the Orissa coast ; there were no hill stations in those days. He died on 
the 8th May 1821 on a river trip, having spent 38 years in the east without any 
respite from duty other than his tour to the upper provinces in 1814 [ II, 78, 426 ]. 

Much to the disgust of both Williams and Webb [280, 322 ], John Hodgson 
succeeded as Surveyor General from 25th May, Thomas Wood of the Engineers 
holding charge pending his arrival 6 . 

Although the Directors had nothing against Hodgson, who was indeed a most 
capable and experienced surveyor, they preferred Valentine Blacker, and nominated 
him Surveyor General under a letter of July 1822, whilst he was on furlough. 
Blacker was indeed one year younger than Hodgson, and less than two years 
senior by date of first commission, but he had had a distinguished military career 

1 CD to B 3-6-14 [II, 306]. »MPC. 3-2-18. • on the subject of revenue inrveyn [ 134-5 ]. ' DDn. 
142 ( 91-101 ), 6-6-17. • BGO. 30-6-21 ; BMC. 2-6-21 ( 14 ), BGC. 26-8-21. 
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as Quartermaster General of the Madras army from 1810, and right through the 
Maratha war, and tho Directors entertained "a high opinion" of his "merits and 
services". Though he had not done much practical survey himself, he had 
commanded the Madras Guides, had been responsible for the surveys both of the 
Military Institution and of the Quartermaster General's Department, and had 
produced valuable maps of Central India after the last war [ 86, 282 ]. 

Assuming office in Calcutta on 24th October 1823 1 he administered the depart- 
ment with wisdom during the Burmese war, and strongly advocated the Great 
Trigonometrical Survey as the only sure basis tor accurate survey [ 240-1 ]. After a 
brief illness he died in Calcutta on the 14th February 182(i, in his 48th year. 

Hodgson was re-appointed from 17th March 2 , after two years as Revenue 
Surveyor General [.505 ; pi. Jin], and returned to Calcutta at the end of July 182b 3 , 
retaining charge of revenue surveys. In December 1828, after 28 years continous 
service, lie applied for leave to England with permission to retain his appointment, 
a request which could not be granted 4 . He was however granted furlough on 
medical certificate, and after handing over charge to Herbert sailed from Calcutta 
on 24th January 1829 s . 

It was several months before the Governor General, Lord William Bentinck, 
selected Henry Walpole as successor, after calling for names of suitable candidates 
from the three presidencies Those names were ; 

From Bengal. — Lieut. Col. Sir T. Anburey [ I, ^oo ] ; Captaimt Herbert ; Franklin : Oliver ; 
Cheape. From Madras. — Major Walpole ; Captains Montgomerie ; Crisp. The name of Captain 
White 8 , though not brought forward by hiinself, haa been strongly recommended both by 
Lt.-Col. Conway 7 and Captain Troyer, under whom he was instructed in the .Military 
Institution at Madras. Frnm Bombay. — Captain Jopp, Deputy Surveyor fieneral, and very 
favourably mentioned by Sir John Malcolm. 

If I was restricted to a selection from. ..the Bengal Presidency, I should consider Captain 
Herbert entitled to a decided preference. His ability and zeal, together with his extensive 
contributions, not only to the immediate objects of the department, ... but to general science, 
entitle him to great respect ...but, regarding. ..the views of the Court, ... and. ..their efforts 
to establish a general Map of India, und conceiving that it is from the want of system. ..that 
are to be found the causes of failure, T am of opinion that Major Walpole. ..is more competent 
than any other officer to place this plan upon a principle of progressive. ..execution [ 282 -6 ] 8 . 

On Walpole's assumption of duty on 30th October 1829", Herbert was appointed 
Deputy Surveyor General [ 310]. 

As in the case of Blacker, so also now, the Directors made their own selection 
regardless of that made by tho Governor General, and in August 1829 they informed 
Everest, who was still on leave that they had appointed him Surveyor General, 
"entertaining a high opinion of your services as Superintendent of the Grand Trigono-' 
metrical Survey, anil of your scientific acquirements and general qualifications" 10 . 
Everest returned to India and took over as Surveyor General on 8th October 1830, 
resuming charge of the trigonometrical survey at the same time [ 1, 10, 308 J 11 . 



Relations with Government 

The Surveyor General's department in Bengal had been controlled by the 
Military Department of the Supreme Government since 1785 [ I, 262 ], having been 
under the Public Department during Rennell's time. From 1st June 1818, the 
Governor General directed its retransfer to the Public Department 12 , being 
altogether unaware of any sufficient reasons for. ..the Surveyor General's duties... coming under 
the Mily. Departt., or for placing expences of the office to the head of Bengal charges. Military. 
In the infancy of the British territorial possessions of India, and while a constant severe 

l BMC. 24-10-23 ( 176 ). ' BGO. 17-3-26. ' DDn. 223 ( 38 ), 8-8-28. ' BMC. 19-12-28 ( 151 ) 
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struggle for existence was maintained, topographical and geographical knowledge was sought, 
chiefly with reference to its. ..use in a Military point of view. The early surveyors were there- 
fore usually military men, and. ..their expeditions were naturally considered as incurred for 
military-political purposes only. 

The continued employment of officers in the army as surveyors has arisen probably out of 
the peculiar frame of European society in India. Two classes of men only could lawfully 
resort to the country. 'Die scanty pay. ..of a Surveyor held no temptations to the Civil class, 
but is an object of ambition to Military men. whose education. ..rendered them, ... perhaps, 
better qualified for such employment. 

For some time past, however, an important change has been gradually taking place in 
the.. .character of the Survey Department. ... The consolidation of our Empire, it's complete 
military security, and the natural extension of its possessions and influence, have prodigiously 
added to the. ..surveys in India. ... We now distinguish between Topographical Surveys for 
purely Military purposes, and Civil Surveys, which may be said to comprehend on the one hand, 
the magnificent operations of the Scientific Geographer and, on the other, the minute but 
useful researches of the Land Surveyor.. .for statistical and financial enquiry. ... 

The arrival in Bengal of Colonel Mackenzie, and his assumption of the important functions 
confided to him, offers a favourable opportunity for effecting this necessary separation. The 
Department of General Survey for India is. ..wholly new. If it is to answer the great ends con- 
templated by the Hon'blo Court — ...if it is to render powerful aid to the internal administra- 
tion by. ..those accurate district surveys so much wanted in Bengal, so happily effected by 
Col. Mackenzie in Madras, and now introduced at Bombay —...it must.. .receive such an 
organization as will adapt the engine to it's intended uses. ... 

After the transfer of the. ..general survey to the Public Department, the Military Depart- 
ment will remain chargeable only with the topographical stalf of the Army ( Quarter Master 
General's Department ) [ 334-7], but His Lordship does not purpose. ..that the Surveyor General 
should be prevented from availing himself.. .of the services of military officers. ... Agreeably 
to. ..the General Orders 1st Jany. 1817, ... separate surveyors were to be employed only when 
war, or the preparation for war, should preclude the Quarter Master General from placing the 
officers of his department at the disposal of the Surveyor General [ 334 ]. ... 

The Surveyor General and his subordinates will become civil functionaries. ... So part 
of their emoluments, pay excepted, can be permitted. ..to burthen the. ..Military. ... 

The Governor General purposes to consider the Surveyor General's office as. ..the grand 
depository of all. ..geographical and topographical knowledge regarding India. ... The tri- 
gonometrical operations of Lieut. Col. Lambton are only exempted from the jurisdiction of 
the Surveyor General for temporary and special reasons, which will cease to operate when the 
Lieutenant Colonel's charge shall devolve on a successor. ... 

The Quarter Master Generals of the Armies under the several Presidencies will. ..furnish 
the Surveyor General with the originals, or copies, of every actual survey made under their 
orders. ..which the Surveyor General may wish to posess 1 . 

Lord Hastings rejected a suggestion that, because of its general confidential 
nature, the Survey should be placed under the Political Department, pointing out 
how slender is the connexion of the Surveyor General's office with the Political Department. ... 
Whenever. ..plans or information are required in that branch. ..they will be supplied as they 
are at present. ... The probability, however, is that the maps wanted for political purposes 
will be generally executed for military objects by the topographical staff, and preserved in 
the office of the Quarter Master General, which is strictly the department of military survey. ... 

In neither case can there be any difficulty in the Secretary's making his requisition direct ; 
indeed the Honourable Court's instructions are peremptory, and enjoin the Surveyor General 
to keep his records strictly private, and to attend in person on the Governor General or Com- 
mander-in-Chief, when called on to furnish maps or information of importance. This system 
of vigorous secrecy has long prevailed in the Surveyor General's Office [II, 288 ]*. 

The new orders laid a heavy burden on the Surveyor General, who had to keep 
separate accounts for " military surveys " and to correspond with the Military 
Department " on all questions... which may be strictly of a military character ' 3 . 
Mackenzie was far from happy and writes privately to the Military Secretary ; 

A machinery under directions from one Department cannot be satisfactorily managed in 
another. ... It is the collision with other Departments that I dread, because I have experienced 
such detriment already from it. I am also anxious to be apprized of the appropriate channel 
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of communication with the Governor General. ... There ix much in thin department to be 
explained to him, but how is it possible fur me, grey headed in this line, to received com- 
munications only thro' the Quarter Master General in what I have ever been taught to look Co 
as my proper line of duty ?' 

The new arrangement did not last long, for in 1822 the Directors ruled that, 
88 the principal surveys made in India are for Military and Political purposes, an. I the Surveyor 
General, as well as the officers employed under him, are usually military men, ... the regularity 
of public business would be hotter preserved by retaining the Survoyor General's office in the 
Military Department agreeably to former practice 2 . 

With brief exceptions, Madras surveys, other than those under the Quartermaster 
General, had long been a civil charge, and in 1828 it was ruled that all expenditure 
of the Surveyor General's department in Madras Presidency should be charged 
"in the Civil Department", from 1st May 3 . 



Duties 

The Directors had laid special stress on the Surveyor General's maintenance 
of a central depot of geographical materials, and preparation of district or province 
maps, and of a general fnap of India [ 274, 289-10 ]. His responsibilities regarding 
initiation and control of surveys, and control of surveyors, were not precisely defined, 
except for the enforcement of secrecy, and it w;:.s generally held that existing 
regulations continued in force [ 193 ]. In Bengal these comprised orders that had 
been issued during the last thirty years ov more J . whereas Madras regulations 
were first issued on 9th October 1810 [ 1 1 299 ]. 

The idea that the surveys of all tlrroe presidencies could be controlled from 
Bengal was by no means universally welcomed and. writes Hodgson to Crawford, 

I am quite anxious to know if we aro to have the good fortune to retain you as our Chief; 
I hope so. Surely Lord M [ Moira ] will see the absurdity of the new arrangements, for, if the 
Survey Department is thought worthy of keeping up, it is evident that a Surveyor General 
here can have 110 adequate means of judging of the riceuracy or merit of his subordinates, 
acting perhaps in Guzerat, or Lord knows whore. They might as well order one Superintending 
Surgeon, or Reviewing General, for the 3 Presidencies : 'tis not by this sort of oeconomy that 
the arch-enemy Buonaparte acted 5 . 

It was, indeed, impossible for the new Surveyor General to assert control in all 
three Presidencies with any effect without suitable deputies. For two years 
Mackenzie made no attempt to make contact with surveys in Bengal and Bombay, 
and confined himself to overhauling the surveys in Madras, where he was completely 
at home. Before leaving for Calcutta in 1817 he obtained authority for the establish- 
ment of a small branch office under an Assistant Surveyor General, instead of handing 
over the depot of maps to the Chief Engineer as had first been ordered [ 315-6 ]. 

After arrival in Bengal he took some time to get a grip of the work. He found 
it particularly galling that the Quartermaster General should have a separate staff 
of military surveyors ; and that many of his own surveyors had, in his absence, 
been taking orders either direct from Government or from local officers [ 334-7 ]. 

It appears to mo. ..that the mode of communicating with the few surveyors employed under 
this office should be defined, and either the former regulations observed, or new ones made. 

Regarding the survey of Sinnoor, ... I know not officially who has charge of it, as Captain 
Hodgson writes me privately he is coming away on ill-health [ 35, 328- ]. Lieut. Herbert is 
detached under instructions unknown to me ; and I must hesitate. ..on giving any, as my 
attempts are frustrated by measures taken without my concurrence. 

It would be useful. ..if I could have the honour of seeing His Lordship, as more could 
be explained personally then can be well done in writing. I am quite exhausted, and. ..to 
little purpose, as. ..nothing. ..can prevent it excepting an adherence to the former rules, or the 
establishment of others modi6ed ^o the present state 6 . 

He found that Franklin in Bundelkhand [ 81 ] had not sent in 
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the plan he promised in May 1817. ... I am entirely unable to estimate the extent of that 
survey, how far it may connect with others ( such as Sackville's ) & many other points necessary 
for my communicating his instructions. He has never reported his leaving the survey. ... All 
officers coming under.. .the Surveyor General should report their coming on survey Si then 
leaving it ; as well as the periodical reports * returns that are required 1 . 

Again to the Private Secretary after discussing some new proposal ; 

I have really to apologise for occupying so much of your time yesterday. I thought it 
very necessary that you should have a distinct understanding of the complicated duties that 
hang so heavily on my shoulders. ... wherein no one can relieve me, and in which I am engaged 
from motives of public feeling rather than... my personal comfort, interests, or satisfaction. 
... The following principal objects must have a temporary suspension. 

1. ...The State of the Surveying Department, together with all that depend on it. This 
I consider a primary object. 

2. The correspondence with Madras, in arrears and almost confusion, from the contradic- 
tory measures taken there, ... to bo. ..brought to that proper situation in which I left it'. 

3. The communications and correspondence with the new surveys ordered in the Poona 
...territory, which require to be understood, to prevent that excess that threatens [ 124, 321 ]. 

4. The necessary communication to the surveys of this Presidency. 

5. Replies to a number of requisitions from Government now in arrears. Very heavy 
and formidable for one to go into. 

6. The current office duties as established by me occasion no extra attention ; but besides 
these is — 7. The Telegraph Committee, which frequently, and at this very moment requires a 
serious consideration [270]; add to that — 8. The communication and correspondence on 
the survey lately ordered for exploring a new road to Nagpoor [ 27-8 ]. 

I trust that any delays that may occasion on this head, and several others that I could 
mention, will not be imputed to any neglect in me :1 . 
Work became no easier with his illness ; 

I have been so exceedingly unwell for the last fortnight that at the earnest recommenda- 
tion of the medical men I was obliged to leave town on the 9th to reside at Pulta* for the benefit 
of a change of air. I came down today ( tho' not to the advantage of my health ) in con- 
sequence of numerous official letters which I could not answer from Pultah. ... 

The.. .claims for surveyors' allowances, the frequent discovery of further surveys of which 
no official notice appears at the office, and the applications for rates of allowances or certificates 
from me ( whicli is the only occasion apparently where the Surveyor General is now called upon ), 
tends to increase this. ..embarrassment, and points out the necessity of a speedy remedy. 

The main object of this office, meantime, is thrown back, and the weight thrown upon 
me is very injurious to my health, and now retards tho means recommended for my relief 5 . 

As pointed out elsewhere, he was worried by Lambton's proposals for special 
increments for his staff [ 307, 325 ], and was greatly disturbed by Garling taking 
instructions from the Resident at Hyderabad [ 117 ] ; 

Colonel Lambton's survey, ... which was originally designed to assist and not to embar- 
rass, ... is a serious subject that I ought to be allowed time for, and the principal object of all, 
the actual state of the survey department, is still kept back by the mass of detailed matter 
that has fallen upon me, to the loss of my health, and almost of my resolution. 

Mr. Russell of Hyderabad has at last proceeded to the length of ordering away the surveyor... 
on a scheme of his own, ... in opposition to all I have proposed. ... What becomes of the 
Surveyor General's office then ? or what is the use of it ? 

Are these matters to be regulated by these gentlemen at pleasure, or why should I alone 
be kept in the dark V If this office is to be merely nominal, it may suit very well any person 
desirous of a salary, but I conceive neither my course of service, nor any other reasons, would 
warrant my being laid aside, or employed in a situation of considerable responsibility, without 
power of acting according to the line apparently down for my guidance. ... I am sure you will 
forgive me for suggesting that all orders, etc., relating to the Survey Department be communi- 
cated to the Surveyor General, ... and that no officer of Government be permitted to interfere 
with surveyors, excepting in cases of urgent necessity 6 [341 ]. 

He remained suspicious and jealous of the Quartermaster General to the end, 
and less than three months before his death complained that ho had only just been 
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informed of the new scheme for road surveys [ 27 ] ; " little of the former duties 
are now left to the Surveyor General's Department " 1 . 

Mackenzie was indeed exceedingly jealous and touchy at any trespass on his 
prerogatives, and constant ill-health greatly exaggerated his difficulties. Govern- 
ment was consistently considerate to his protests ; they encouraged him either to 
refuse troublesome applications, or refer them to higher authority, and authorized 
him to correspond direct witli the Government at Fort St. George. 

The inception of the revenue surveys and of the new quarter-inch atlas brought 
new problems for his successors, and the extension of surveys into Maratha terri- 
tories, and to Burma and Assam, soon relieved the tension with the Quaitermaster 
General, especially as Blacker knew both ends of the question so well. He found 
it desirable, however, to have his position clarified by the following rules, that were 
" entirely grounded on the instructions of tlw Hon'ble Court of Directors ". 

That no new survey shall be undertaken at the subordinate Presidencies without the 
sanction of the Supreme Government, anil that an opportunity be given to the Surveyor General 
to report on the qualifications of the surveyor and on the capability of his instruments. 

That an officer once appointed to a survey shall nut bo removed from it without reference 
to the authority by which his employment was sanctioned. 

That the Surveyor General be authorized to dictate, urvter tho approval of the Supreme 
Government, the scales which shall be used, and the forms imd manner of preparing the memoir 
of the survey ; to call for detailed reports of practical operations, and to be obeyed in such 
instructions as he shall find it necessary to issue thereon 2 . 

These rules were issued under General Orders of the Supreme Government 
dated 6th January, 1825, together with others which gave the Survoyor General 
official access to the survey records of subordinate presidencies [ 29Z ]. 



Revenue Surveyor General 

Though the Directors had long been anxious for a start to be made on the 
revenue survey of the Upper Provinces, Government had not been able to get 
any concrete help from Mackenzie [ 135 ]. and it was not until Hodgson succeeded 
as Surveyor General that they received definitely proposals, and enthusiastic co- 
operation. Several parties took the field during 1821 and 1822, organized and 
controlled by the Surveyor General, who found his work so much increased that 
he obtained the assistance of Herbert at headquarters. On Blacker's arrival in 
1823, a new post was created for Hodgson — Revenue Surveyor General — 

The number of Revenue Surves's actually in progress, with the prospect of still more, ... 
appears to dictate.. .some special arrangement for... efficient superintendence. ... 

There are now five parties conducting minute village surveys in the Western Provinces 
and in the Dehlee Territories. ... In Bengal there are three surveys — that of Lt. Fisher on the 
Sylhet frontier [ 144-5] — that of Captn. Blake on the coast of Bullooah and the adjoining 
Islands [ 138--0. ] — and that of Mr. Prinsep in the vicinity of the Soonderbuns [ 141-2 ] — all 
engaged under the Civil authorities. ... 

In the above surveys, 10 commissioned officers, and 14 uncovenanted assistants and 
apprentices, are employed. Already therefore they considerably exceed in number the persons 
employed in general geographical surveys. 

The nature of their operations — involving the accurate ascertainment of the boundaries of 
...villages, with. ..minute information in regard to the extent of the cultivated and uncultivated 
lands, and other points of statistics — requires that the books and statements furnished by them 
...should be detailed. ... The examination of these. ..involves a corresponding degree of labor. ... 

The Revenue Surveys, even as now constituted, occupy as much of the Surveyor General's 
time and attention as all the general surreys throughout India. ... Without a careful supervi- 
sion over the executive officers, we can have no adequate assurance of the sufficiency or cor- 
rectness of their work, and we cannot hope to secure a full return for the charges.. .whioh, 
if tho survey be successfully proseouted, will doubtless be repaid to us tenfold. 
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Adverting to the zeal which Captain Hodgson has evinced in forwarding an object long 
anxiously desired both by the Court of Directors and by this Government, ...and to the 
experience which he has obtained, ... Government might still. ..retain. ..his services. ... 

Now therefore that Major Blacker has assumed charge of the Surveyor General's office, 
no advantage whatever will result from continuing the existing connexion between it and 
the Revenue Surveys. On the contrary, ... the superintendence of these surveys would only 
tend to embarrass that officer. ... Superintendence of the revenue surveys will unquestion- 
ably afford ample employment to a single officer. ... 

The Governor General in Council resolves that a new office be constituted under the de- 
signation of Revenue Surveyor General, for the. ..direction of the various village surveys now 
in progress, or which may hereafter be instituted. ... The situation of Captain Hodgson, and 
the part he has taken, ... point him out for the office, and the Governor General is. ..pleased to 
resolve that he be appointed Revenue Surveyor General. ... Personal salary of Sa Rs. 1,200 
per mensem, with a monthly allowance of Sa Rs. 350 for office rent in addition. ... 

As to establishment, Captain Hodgson will. ..furnish a statement of what he may consider 
necessary. Kvery possible attention must be paid to economy ; but the establishment must 
necessarily be enlarged. ..as the number of surveys. ..increase. ... Considerable advantages will 
probably result from his occasionally visiting. ..the surveys. ..in progress, and holding personal 
communications with the officers conducting them. ... The above allowances are to cover all 
expences incurred on account of travelling charges and the like. ... 

He Bhould have some fixed office, more especially as the maps and records will rapidly 
accumulate, and. ..he should have under him some intelligent person in the capacity of Register, 
who may look after the office. ..during his occasional deputations [ ^ J 4 ]. ... At the expiration 
of each year he will. ..report on tho progress of each of the surveying parties 1 . 

Hodgson planned an eariy move from Calcutta to Roliilkhand by river, 
taking with me the assistants mid appro'itices belonging to the Territorial Branch, that the more 
advanced apprentices may be supplied to the surveys in the field, and the juniors. ..receive 
instruction in the office, and. ..preparatory practice in the open field which. ..is almost impossible 
to give in Calcutta or in the climate of Bengal. ... It is my wish to train up the young men 
...to such habits of hardihood and industry as they can never acquire in this city [ 361 , 363 ]. 

Also I am in hopes of being able to teach some of the intelligent natives of the Upper Pro- 
vinces as much of the practical art of land surveying as may make them useful and cheap 
aids to the surveyor [ 380-90 ]. ... 1 am. ..anxious to visit the several survey parties in the 
Upper Provinces, and to confer with the members of the Western Board of Revenue. ... 

I. ..propose.. .to proceed by water towards Bareilly in the beginning of the next month 
[December 1823 ]. The people of the office being with me in good boats, the internal work 
of the department will proceed with as little, or indeed less, interruption than in Calcutta 3 . 

He made headquarters at Fatehgarh [ 151 ], until recalled to Calcutta in 1826 on the 
death of Blacker. He then waited till July before he moved, for in the hot weather 
boats are hardly procurable, and there are several impediments to rapid progress by water. I 
therefore propose to defer my departure till the commencement of the rains, whon I intend 
to proceed to Calcutta as fast as possible, taking with me the office records. ..and those persons 
...whose services will be required there 3 . 

He was allowed half salary of Revenue Surveyor General in addition to that of 
Surveyor General, as the two departments were distinct, 

that of the Surveyor General of India being under the Military [ 303 ], and that of the Revenue 
Surveyor General under the Territorial Department, and the duties and expenses of each must 
necessarily continue separate. On my re-appointment I censed to draw my salary of 1,200 
ea. Rs. as Revenue Surveyor General from the 16th March, drawing instead of it that of 
Surveyor Genera) of India, which is sa. Rs. 1,435, ... a small allowance for the head of so 
very extensive a department, and in which there are no less than 33 commissioned officers 
employed in different parts of India [ 310 ]. ... 

As I have conducted the duties of the Revenue Surveys from their first establishment, 
I do not wish to be relieved from them. ... I respectfully solicit that. ..I may be allowed to draw 
600 Ba. Rs. per month, being half my former salary as Revenue Surveyor General. ..from the 
17th March, being the date of ray appointment [ 301 ] 4 . 

On leaving India in January 1829, he handed over to Herbert who, on 
Walpole's succession as Surveyor General, became Deputy Surveyor General in 
charge of Revenue Surveys, an office that was not abolished until 1905. 

1 BTC. 23-10-23 ( fi3 ). ' from RSO. 4-1 1-23; BIT. 20-11-23 (49 ). 3 ill. 20-4-28 ( 43 ). 4 Utter 
of 10-9-26 ; sanctioned undrr BTC. 21 -11-26 ( 38 el neq ). 
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Before 1818 Larabton's official designation had been simply as "on a Survey", 
or "on General Survey", and though he was sometimes addressed by Mackenzie 
as " Superintendent of the Trigonometrical Survey", this term was not used by 
Government or himself, until his transfor to the Supreme Government [ I, 225 ]. 

From the tune of Mackenzie's appointment as Surveyor General of Madras in 
1810, it had been ruled that, though in no way under his orders, Lambton should 
submit to him quarterly returns of establishment and expenses, for submission to 
Government with those of other surveys [ 1 1, 335 ]. This arrangement was continued 
on Mackenzie's appointment as Surveyor General of India, and from 1817 Lambton 
submitted these returns through the Assistant Surveyor General at Madras. 

On the transfer of Lambton's survey to the Supreme Government with title 
"Great Trigonometrical Survey of India", and Lambton as "the Superintendent 
thereof", the Trigonometrical Survey was placed 

immediately under the Public Department, and wholly distinct from, & independent of, the 
Surveyor General of India ; but as this measure is adopted out of respect to the rank, talents, 
& eminent services of the present Superintendent, in the event of that officer's ceasing to hold 
the direction. ..the Governor General will consider this regulation us open to revision. 

Lambton was further directed to put forward proposals for revising the pay 
and terms of service of his staff on their transfer from Madras 1 [ 304, 379 ], and these 
proposals were passed to the Surveyor General to report " how far they correspond 
with the general rules established with regard to the Department under your 
charge " 2 . Mackenzie thought them far too generous, but, instead of dealing with 
them promptly, put them aside — grumbled about them to Mountford — and in spite 
of repeated reminders eventually left them as a legacy for his successor. He 
appears to have agreed heartily with Riddell's comment ; 

Now that the Governor Goneral is at Calcutta, I trust that you will soon get everything 
arranged according to your wishes. The incongruity of three independent departments 1 
will of itself appear, and. ..they will. ..turn their eyes to you as a channel of communication 
between the Trigonometrical Survey and Government. ... I cannot conceive how a survey of 
which the principal end is to serve as a basis to other undertakings.. .can be separated from 
the Surveyor General of India. The scientific part might perhaps be kept apart, or com- 
municated direct to Government, but, for the rest, I cannot see how you can be passed by. 
As, however, you yourself say, patience will bring about everything 4 . 

The need for closer co-operation was in fact recognized by the Directors, who 
held it consistent with previous orders to place the Trigonometrical Survey 
under the general superintendence of the Surveyor General of India. ... We do not mean 
that the operations of Colonel Lambton should be interfered with, but that report of his 
progress should from time to time be made to the Surveyor General for the use of his office 
and for our information, and that the Surveyor General should. ..call for quarterly returns of 
expenses, and for estimates of the time required to complete survey on hand 5 . 

Lambton had no objection to sending copies of his professional reports and 
charts in this way, but was extremely galled by Mackenzie's continued failure to 
deal with his application about establishment, and the inconvenience of having 
my propositions submitted to the Surveyor General, nor can I conceive what he can have 
to report upon them, except what may immediately appertain to surveys in their literal sense 
and where he may wish to be supplied with data. ... 

When I was first crossing the Peninsula, and when the Mysoor Survey was carrying an, 
my communication with the Superintendent of that survey was. ..discretional, and. ..never 
intended to draw my attention from the main object, ... General Geography [ II, 1 15-6 ]. ... In 
the letter from the Honorable the Court of Directors.. .dated the 7th April 1619, paragraph 
158 sayB "We do not mean Colonel Lambton's operations should be interfered with". 

I have only this request to make, viz., that I may hereafter be freed from every hand of 
embarrassment occasioned by referring to any subordinate authority, because I cannot but 
believe myself the best able to explain the objects which I have in view, and that I may be left 
entirely to myself, so far as is consistent with the authority of Government*. 
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This brought a heated reply from Mackenzie who complained that Lambton 
not only animadverts on my conduct for not passing certain propositions of his, ... but pro- 
ceeds to attack the measures of Government in appointing an office of Surveyor General. 
Soon after my arrival from Cuttack I was taken so ill as to be prevented from taking up Colonel 
Lambton 's business as I intended. ... These proposals may lay over till I am enabled to extract... 
information. ..that will be necessary previous to decision [ 304 ]. 

I. ..regret that that officer's branch should again unnecessarily tend to interrupt the course 
of the Surveyor General's duties, which it was originally intended rather to assist, and never 
interfered with. ..for twenty-two years that I have been repeatedly in contact 1 . 

Mackenzie's unhelpful attitude was due entirely to ill-health, and his inability 
to concentrate on papers that had been awaiting disposal for over three years. 
His petulance was not consistent with the friendliness that had persisted between 
him and Lambton since the early days in Mysore [ II, 115-21 ]. Both these great 
men laid down their tasks within the next two years ; Mackenzie indeed within 
the next three months. 

After Lambton 'a death, Everest was appointed to suoceed as Superintendent, and 
placed under the regulations affecting the Surveyor General's Department, and. ..all future 
reports from the Superintendent. ..transmitted to the Surveyor General of India, through which 
channel the orders of Government connected with the Great Trigonometrical Survey will in 
like manner be communicated 2 . 

Before confirming his appointment, the Directors called for a report on the 
real necessity to continue the survey [ 240 ], and insisted on 

great caution in the selection of an officer to nil the vacancy. ... Satisfactory testimonials of 
his qualifications as an astronomer and mathematician may be submitted to our considera- 
tion, without which the nomination will not be confirmed or sanctioned 3 . 

There was never any friction between Everest, as Superintendent of Trigono- 
metrical Survey, and the Surveyor General, whether Hodgson or Blacker, but it 
was probably just as well that on his return to India he was appointed to fill both 
appointments ; he would not have worked comfortably under a Surveyor General 
who exercised any close control. 

On his departure on sick leave in November 1825 [ 246 ], the Directors were 
anxious to fill his place if a suitable officer could be found, but, except for Herbert 
whose services could not be spared, there was no one whom the Surveyor General 
would recommend [ 242 ]. Everest himself explains that 

there was no officer in India who had any practical acquaintance with the methods pursued 
in the Department. ... I do not by any means presume to question the talents of others, but 
simply to state that any person who might at that period have taken upon himself the task 
of conducting the operations in my absence, would have had to learn those methods which I 
had acquired by the toil of a seven years apprenticeship. ... 

There never were more than two individuals besides myself who had been assistants to 
Lieut. Colonel Lambton, viz., Captains Warren and Kater — of whom the former was residing 
at Pondicherry out of the service, and the latter was in England — and. ..none but the Lieutenant 
Colonel's assistants were allowed to use the larger instruments, or to have any share in the 
higher parts of the profession. ... The difficulty of nominating my successor was. ..such that 
the late Colonel Blacker. ..preferred recommending Government to keep my situation open 
until my return, and in the meantime to employ the establishment. ..as I should suggest. ... 

It is not upon record that any individual at that time was bold enough to stand forward 
to grapple with an occasion for bringing himself thus prominently to the notice of the scientific 
world. Moreover, the Court of Directors had most decidedly declared that they would not 
permit the appointment of an officer.. .who could not produce substantial proofs of his abilities 
as a Mathematician and Astronomer, so that the list of those who were eligible was limited, 
and of these it does not appear that one stepped forward to court the dangerous honour 4 . 
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OFFICE ESTABLISHMENTS 



Bengal ; Assistant Surveyor General — Office Premises — Office Staff — Revenue 
Surveyor General — Madras ; Riddell, 1817-8 — Mountford, 1818-23 — Mountford 
& Montgomerie, 1823-30 — Bombay, 1821-30 — Great Trigonometrical Survey. 

TOHN Hyde, appointed "Assistant to the Surveyor General" at Calcutta in 



April 1814 [ II, 296-7 ], took sick leave to New South Wales in December, and 



did not rejoin till February 1816, so Crawford, who was leaving for Europe, 
obtained the services of Hugh Morrioson from October 1815 to bridge the gap. 

Hyde had originally been appointed to assist with astronomical observations, 
but the Directors considered the appointment unnecessary, and directed "that it 
be immediately discontinued". At the same time they asked for a report from 
Mackenzie 1 , who had no doubt whatever about the necessity for an assistant, and 
expresses himself freely in a private letter ; 

I cannot see how the duty can be done without one assistant at least ; but certainly not 
for the duty proposed by Colonel Crawford in 1813. ... 

My dear Sir, I could seriously wish that no further change were made in the office till the 
whole State of the Department is brought under review of Government. To do this I certainly 
require assistance that I do not think can be obtained from any person unacquainted with the 
routine of office duty. ... What I consider most necessary is to have the Office and Depart- 
ment brought into a regular systematic order, and its duties well defined. ... I am labouring 
to bring this forward [ 303-4 ], and to carry on the current duties at the same time, of which 
the latter is not difficult with the people I brought round [ 31 1-2 ]. 
Mr. Hyde. ..has been useful, and is willing 2 . 

Hyde's appointment was confirmed, but in December 1817 he was again granted 
leave, this time to Fort Marlborough in Sumatra, rejoining in July 1818 3 . Whilst 
his return was uncertain Mackenzie discussed the possibility of appointing James 
Franklin, but noted that the pay was 

only 260 rupees, and attendance expected from 10 till 4. Another of my ideas would be to 
make the situation of an assistant in the office a qualification rather for being sent out on 
survey with superior allowance ; this instruction would be useful to a Surveyor 1 , 

He did not find Hyde an ideal assistant, and wished he had one like Mountford, 
for whom he had a great regard [ 318-9 ]. Hyde's pay was raised to Rs. 500 p.m., 
but it was unfortunate that he should take furlough in March 1821, just two 
months before Mackenzie's death. Thomas Wood, however, who knew the survey 
well [ I, 398-400 ; II, 457 ], was in Calcutta and took charge pending Hodgson's 
arrival. Hodgson at once asked for the services of Herbert, who joined from 
Garhwal in December 1821. Pending his arrival Claude Wade made himself useful 
in the office at a time when Hodgson was busy organizing the new revenue surveys, 
and he was kept on till September the following year [292, 312 ]. 

Herbert was withdrawn in February 1823 for geological survey in the Himalaya 
[ 268 ], and Cheap© who took his place was sent off to the Chittagong-Arakan 
frontier [ 67 ], and then to military duty in Rangoon. He rejoined in March 1825* 
but in September was transferred to Public Works*. Blacker then brought Crisp 
up from Hyderabad for the double purpose of assisting in the office, and of re- 
arranging the records of his survey [ 118 ]. Crisp was thus available to take charge 
on Blacker's sudden death three months later, and after Hodgson's arrival remained 
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till November when he took two months leave before returning to Hyderabad. He 
was allowed to draw Rs. 500 p.m. in addition to his allowance as surveyor for the 
period he held sole charge 1 . Hodgson was then left without assistance till 1828 
when he once more brought Herbert in from the field, reporting 

the inefficiency of my office for want of a duly qualified officer as chief assistant. In October 
1823 Captain Cheape, of Engineers, the Assistant to the Surveyor General of India, was detached 
from the office, and was employed on various military services during the Burmese War. On 
his return to Calcutta, he was on the 22nd September 1825 appointed to survey and report 
on the state of the New Jaggernath Road, and finally removed from this Department. 

During. ..28 months 9 , the salary of the Assistant, ... being 500 rupees per month, was not 
drawn, and consequently a saving of about 14,000 rupees has been made. ... 

In this Department 33 commissioned officers are employed in the 3 Presidencies in various 
and distant parts of India [306]. ... The Surveyor General is engaged in. ..extensive superin- 
tendence and correspondence, which occupy much of the time required for.. .forming maps 
and attempting to. ..reconstruct the geography of this whole extensive country ; of attending 
to the operations in the observatory which require constant direction ; in instructing. ..the sub- 
assistants of the office, and various other duties. ... 

The second officer in a department ought to be one in whom the Government and the 
Principal could implicitly rely, and who, in the event of the sickness or unavoidable absence 
of the superior, should be capable of performing his duties ; an assistant who does not posses 
these qualities is rather a hindrance than an aid. 

I. ..beg. ..that. ..the services of my former assistant, Captain Herbert, may be made avail- 
able. ... His labours and his merits are. ..known to the Government, and I consider him as 
beyond comparison the most skilful officer in India in. ..the various branches of science necessary 
to the Geographer and Astronomer, and. ..he adds unremitting industry and activity. 

Captain Herbert is at present Superintendent of the Geological Survey of the Himalaya 
Mountains [ 2G8-9], and. ..willing.. .to return to this Department. ... He is ambitious of being 
allowed the designation of Deputy Surveyor General instead of Assistant as before. ... In 
the case of an ordinary assistant I would not venture to make such a proposition, but Captain 
Herbert cannot be considered as such. ... I respectfully hope that some increase to the 
present very small salary. ..might be made. That salary is 500 rupees per mensem, which 
in so expensive a place as Calcutta must be considered as a very slender recompense for the 
second officer of a great department, supposing him to hold the station of Deputy 3 . 

Herbert was duly appointed Assistant, not Deputy, and took up his duties 
about the end of June [ 268 ]. He took charge of the department on Hodgson's 
departure till Walpole's, arrival at the end of October 1829 [ 301 ], and then became 
Deputy Surveyor General with salary Rs. 750 p.m. [ 306 ]. 



Office Premises 

Crawford appears to have had his office somewhere in the region of Chowringhee, 
paying 220 sicca rupees house-rent, and drawing a consolidated allowance for house 
and office at 300 sa. rupees [II, 297 ]. Morrieson and Hyde drew rent at the same 
rate, their allowance of rank being Rs. 60 only. In 1817 Mackenzie moved into a 
larger building, No. 8 Russell St. 4 , as he had brought a considerable staff with him 
from Madras, with several interpreters employed on his historical work [ 311-2 ]. 

The house that had been engaged for me since January 1816, tho' sufficient for our own 
accomodation, could not receive the office ; & in the house occupied for the Surveyor General's 
office there was not room, not only for my Madras establishment & materials, but soarcely 
for myself to sit in. Divided between two houses, the month of August passed very uncom- 
fortably, <fe to this moment I have not been able to open up the collection from Madras. 
The dampness of the weather was another impediment. ... I have got into a fine large house 
on 1st inst., & the office is just removed into it, but as. ..the lower rooms are still too damp 
& require repairs before I can lodge the almiras in them, the whole regular arrangement cannot 
yet take place for somo time 5 . 

In February 1818 Government approved his move ; 
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Altho' the house.. .appears to be charged at a high rate, the Vice-President in Council will not 
object to the rent agreed on, viz., Rs. 420, ... but does not.. .authorize any increase.. .on account 
of the addition proposed. ..to the building detached. ... The house.. .might be obtained on more 
favourable terms were it taken on a lease for a longer term than a twelve-month 1 . 

The agents 2 refused to make any such reduction, 
having lately incurred an expence of nearly 3,000 rupees in erecting an out-house and improve- 
ments, for which. ..an additional rent was to have been allowed. ... Should it. however, be 
taken for 5 years, we are willing to waive the proposed increase of rent, and to let it to 
Government for that period at what is now paid, viz., sicca rupees 420 per month. The 
proprietor is. ..liable for the usual repairs, but not alterations unless previously agreed upon'. 

Mackenzie was allowed house-rent of his rank in addition to office-rent, but 
not tentago allowance He and his family occupied part of the house, and the 
staff employed on his historical collections was accommodated in the small out- 
building. After his death Hodgson obtained sanction to purchase from his estate 
4 large book cases, or presses, ... for the. ..safe deposit of the very valuable maps. ..many of 
which are injured by dampness and insects for want of a more free circulation of air, ... as 
they are too closely packed together in the presses, ... which are not sufficiently large to 
contain all the papers or the valuable instruments. ... I also request. ..to purchase an iron 
cabin-stove for the purpose of keeping the air in the record rooms drier in the rainy season 4 . 

When I took charge of the office, I engaged the premises on a lease of two years on my 
private account at the same terms, i.e., 445 rupees per month, of which 420 are allowed by 
Government, and it was with great difficulty that I hired the house even on those terms. ... 

The materials in this office are always accumulating, and the increase will be unusually 
great when the Revenue Surveys are in progress. By the addition of these surveys. ..it will 
be much more than doubled, and. ..several apprentices for that branch are already engaged, 
and under instruction [ 361-3 ]. ... A great deal of space, and good lights, are required. ... 

I have under my custody... in the house the whole of the valuable astronomical and 
surveying instruments for.. .my department and that of the Quarter-Master General, as also 
to meet the occasional demands of the. ..Madras and Bombay Presidencies, and of expedi- 
tions proceeding on foreign service [ 212-3 ]• They occupy much room, and it is necessary 
that they should be kept dry and frequently inspected, as do also the maps and records, 
and. ..they would run the risk of being damaged if removed to a house of inferior description. 
I find it also necessary to provide for the accommodation at night of some of the assistants... 
that they may be in readiness to aid the occasional astronomical observations. ... 

In no department at this Presidency is dry and spacious official accommodation so neces- 
sary as in that of the Surveyor General 5 . 

Blacker moved to 37 Park Street, which he took on a five year lease, occupying 
part of it as his private residence, and adding an astronomical observatory [ 187-8 ]. 

The terms on which this house ( ...one of the most appropriate about Calcutta ) is engaged 
is 450 sicca rupees per mensem. It is no part, however, of the present proposition that 
Government should. ..increase the existing rate, ... but that it shall be obligatory on the 
Surveyor General of India, ... to make up the difference from his personal rent'. 



Office Staff 

In 1815 the Surveyor General was still limited to the establishment authorized 

thirty years before, viz., one native writer @ Rs. 50 — 3 harkaras @ 5 each 

3 lascars @ 7 each — 1 darwan (a> Rs. 4 — and 1 sikiigar @ Rs. 4 — besides draughts- 
men to the limit of Rs. 600 a month [ I, 236, 262, 290 : II, 274 n.3 ]. The full 
sum, Rs. 694, was drawn montlily as a matter of routine, and from time to time 
.sanction was obtained to engage extra men for purely temporary purposes'. 
Ik On his move from Madras Mackenzie was allowed to bring up, on increased 
'pay, a number of surveyors, clerks, and draughtsmen, with seven interpreters and 
translators for his archaeological and historical researches*. Several of the Hindus 
including Lechmya, travelled the whole way from Madras by land, as their "customs 
of oast" did not allow them to go by sea [I, 40, 362 ]. 
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Amongst those brought up were — Lucius Rawdon Burke 1 , Register, or Registrar, 
■who had been with Mackenzie since 1800 [ II, 303 ]. He was promoted from Rs. 300 

to Rs. 326 p.m. from 1st January 1820 with house-rent allowance Rs. 50 p.m. 

Scott, Hamilton and Marcellus Burke, field surveyors, who worked in the drawing 
office to start with [pi. 2 n ] — John Newman, one of the best draughtsmen, who 
died a year later. Mackenzie writes to Riddell regarding their move ; 

Write immediately to Hamilton & Burke to come on [ 101 ]. ... I am anxious, as, tho' 
a very good young man, the former is unfortunately of a short temper that may not always 
conciliate. We are much in want of assistants. There are frequent enquiries what detains 
them. They want much surveyors for Cuttack [ 17 ], but I want Scott & Hamilton for the 
office, as there is not a soul here capable of doing what they can do, & it is a real loss to these 
lade that thej 7 did not come on, as every month they stay their loss will be more. 

I have got Newman a good pay [ R. 120 ], & he merits it, considering his qualifications 
compared with what we found here. If you could send me 2, 3 or 4, draughtsmen of the 
same kind, I would find employment for them 8 . 

Newman went sick and arrived back in Madras "rather bettor. ..than when he left 
Calcutta, but still looking very ill "'. Mackenzie lamented his death ; 

I am sorry for poor Newman's fate, the only man I had who understood perspective in 
any degree. We shall have no want of draughtsmen, but I shall miss him as one of my own 
rearing, that I took a pride in 4 . 

Recruits entertained in Calcutta included John Stuart May, who was engaged 
from 1st January 1819 («; Rs. 200 p.m., "chiefly for the purpose of transcribing 
Lieutenant Colonel Lambton's Memoirs'', and was a year later promoted sub- 
assistant on Rs. 240 6 . In discussing his appointment, Mackenzie writes ; 

In employing any new person, we must not overturn the old scale. The death of one of 
my draftsmen would enable me to entertain him witli less difficulty, but his skill in drawing 
is not equal to that of tho man I lost [ Newman ], who was a half-caste, and if Mr. May, an 
European, was to get more, the whole of my Madras Establishment would be in arms and 
overset, and it is by them alone I am enable to carry on the current duties 6 . 
May was appointed Superintendent, Matabhanga River, from June 1820, but carried 
on the Surveyor General's strength till 1825 [ 15-6 ]. 

After Mackenzie's death his establishment of interpreters and translators was 
broken up [ 391 ], some of them being given temporary employment under Horace 
Wilson, Secretary of the Asiatic Society, who arranged and listed all the historical 
material that Mackenzie had brought to Calcutta'. 

The full establishment of the office on 30th April 1822 comprised [ 360 ] 

Captain J. A. Hodgson .. Surveyor General from 25th May 1821 . 

Lieut. J. D. Herbert . . Assistant to the Surveyor General from 14th Sept. 1821 [309-10]. 

Lieut. C. M. Wade . . Temporary Assistant from 17th Aug. 1821 [ 292, 309 ]. 

Mr. L.R.Burke .. Registrar "from 11th Nov. 1817. 

William Scott .. Surveyor Instructor to apprentices [ 12, 19]. 

Henry Hamilton . . Surveyor, Head Draughtsman. 

M&rcellus Burke . . Surveyor [ 17-9 ]. 

J. Andrew Maopherson . . Draughtsman ; 5-year apprentice from 8th Nov. 1813 [ II, 273 ]. 

Thos. Lockwood . . Draughtsman. ..since 1814 ; 1822, with Ferguson in Surguja [ 88 ]. 

Arthur Fitzpatrick . . Apprentice draughtsman-surveyor [ 22 ]. 

Mustie, Gould, C. H. Burke, and Foy, apprentices, were employed in the drawing 
office before being posted to field surveys, but Lockwood alone fell under the 
standing grant of Rs. 600 for draughtsmen. The majority accompanied Hodgson 
when he became Revenue Surveyor General, and, on becoming Surveyor General, 
Blacker objected to drawing a routine allowance for an establishment that did not 
correspond with actuals ; 

On the separation of that part of the office establishment which accompanied the RevenutWfc 
Surveyor General, I found my number of draftsmen and other servants eo incomplete as (flj 
raider their amount of pay considerably loss than the allowance granted by Government. ... 

The first abstract I have had occasion to sign. ..has been for the month of November last, 
and to it was attached a declaration upon honour that the sums oharged have been necessarily 

•His mother d. Madras, 8-12-22. 'DDn. 158 (308), 28-11-17. »DDn. 161 (182), from Riddell 
6-4-18. 'DDn. 158 ( 375), 1-8-18. 'DDn. 146 ( 21 ), 7-1-20. ''DDn. 154 (63), 19-12-18. 
'Horace Harmon Wilson ( 1786-1860); Ben. Med. 1808; DNB. ; Assay Master 1816-32; bust, A8B. 
Calcutta. Wilton, H.H. 
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incurred.. .for the purposes set forth. However obviously this was at variance with the aotuaJ 
state of the case, I have... to put my name to it, in order that the individuals ooncemed, 
now two months in arrears, might receive their pay without longer suspense. ... 

The balanoe remaining in my hands amounts to sicca rupees 363-13-7, or sonat rupees 
369-12-7, and I request you will favour me with orders how I am to dispose of it 1 . 

With the hands I have at present employed, I cannot consider the office effioient, but I 
spare no endeavours to complete it, and, have even written to Madras with some sucoess to 
prooure competent draftsmen from that place ; but even altho 1 I had the establishment com- 
plete, it will be continually liable to variation ; for.. .the amount of salaries for draftsmen 
can never.. .accord exactly with the established allowance of 800 sonat rupees per mensem. ... 

I.. .propose.. .that I.. .make monthly a bonafide charge, supported by the usual attesta- 
tion, and a nominal list if necessary, for the sums I shall actually disburse for the pay of drafts- 
men, provided the same shall not exceed monthly the aggregate amount of 940 sonat rupees — ... 
000 sonat rupees established allowance, and contingent limit of 340 — ... and that any further 
contingency for draughtsmen be inadmiasable. ... 

These is an allowance of 50 rupees for a writer, and pay for 1 darwan, 3 lascars, 3 hircarraha, 
and siglegar, which will remain untouched by the above proposition [ I, 290 

Though draughtsmen were always difficult to find, he was able to 
trench on the established allowance for draftsmen. ..in order to defray some other expenses. 
... One Writer only is allowed by the regulations, which were framed in 1788 for a Surveyor 
General of Bengal, but experience has shown me the total insufficiency of a single hand for... 
this office, ... and I have accordingly employed two clerks 3 . 

The acquittance roll for February 1824 shows Rs. 530 spent on draughtsmen; 

Draftsmen [in addition to Henry Hamilton, who drew Rs. 323 an Chief Draughtsman J. 



Mr. A. W. Tudor,« from thu 17th tn the 29th February @ Rs. ISO p.m. .. Rs. 65 

Thos. Lockwood .. '. . .. . . „ 70 

Benjamin Saxtun [ 360 n. 1, 372 ] .. .. ... „ 60 

Thos. Nowey . . . . . . „ 60 

Ditto paid at Madron from 22nd November to 31nt January, iacluKivo, @ Rs. 50 „ 115 

Sheikh Abdulln .. . . „ 70 

Sheikh Deen Mahomed . . . . „ 60 

Sheikh Neejeeboollnh . . . . ,, 40 

Writers, One at Rs. 40, one at Rs. 2o 



The roll for December omitted Tudor, Lockwood, Newey, and substituted 
J. W. Wymyss @ Rs. 100 ; Andrew Jewell @ Rs. 70 ; R. Dashwood, Rs. 50 5 . 
Wymyss had been brought up from Madras on a three year contract, and was 
allowed an additional Rs. 20 p.m. . The names of all these draughtsmen appear 
■frequently on maps still preserved at Dohra Dun. 

Amongst men brought from Madras was an "artist", otherwise instrument 
repairer, named Saiyid Mir Mohsin Husain, whom Blacker had found working with 
George Gordon, a well-known jeweller of Madras [ 258 n.2, 260 ], and had engaged for 
the Quartermaster General's office there. He was now sent for to take charge of the 
many instruments at the Surveyor General's office, for which the authorized sikligar 
was completely useless [ 188 ]. Being ]>romoted to Rs. 35 in April 1827, he later 
won the notice of Everest and became Instrument Maker to the department and 
retired after more than thirty years service. 

In January 1825 Vincent Rees, a well-educated Swiss, was engaged in place of 
May on salary Rs. 240 p.m. for computing astronomical observations [ 188 ]. 
He continued in the office, under various designations, for tho next twenty years. 

After the death of Hamilton, June 1826, John Graham was brought down from 
the Delhi revenue survey to take over duty as Head Draughtsman 7 , a post which 
he continued to hold till his retirement in 1858. 

There was always a shortage of competent writers, more especially for the 
tedious business of copying journals and field books, as Hodgson points out when 
the Directors oomplained of some being carelessly copied [ 292 ]. 

It is extremely difficult to prooure at low salaries in Calcutta native oopyiBts who haw 
a sufficient knowledge of the English language to transcribe correctly any papers but those 

» DDn. 204 ( 76 ), 14-7-24. • ib. ( 36-6 ), 16-1-24. • ib. ( 75 ), 14-7-24. « apprentice surveyor 
with Grant to Burma ; DDn. 220 ( 133 ), 3-1-26. *SO0. SP ( 1 ). • had a wifo and 3 ohildren in Sept. 
1826 : entertained at Madras 10-2-S9. ' left Delhi Sept. 1827 ; aoted In oh. drawing office till apnd. ifn , 
24-8-28, @ St. Rs. 323 p.m. 
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which are written in the most plain and olear manner ; but the journals of the Surveyors oon- 
tain a multitude of figures, symbols, terms of science, and. ..names, which the native scribes 
certainly do copy very incorrectly. ... The monthly field books alone of a single surveyor... 
often consist of 40 or 50 pages of foolscap closely written [ and ] will take up the time of the 
idle copyists in Calcutta perhaps for a month, and after all be ill done, and require much 
examination and probably recopying. ... 

Instead of extra writers of a better order being added to. ..my office, it would... greatly 
contribute to correctness and expedition, if each surveyor. ..were allowed an expert writer.. .in 
his harassing duties. ... 100 Sa Rs. per month could not be thought too much. ... With the 
assistance of a writer, the surveyor might make his field books and memoirs in duplicate, one 
copy to be sent to England, and one lodged in the Surveyor General's Office. ... 

No class of people make so small a return for their wages as the writers in Calcutta, ... 
owing to their natural idleness, the few hours they attend at the offices, their frequent real 
or pretended sickness, the interruption caused by numerous holidays, and other causes 1 . 

In April 1829 J. Dias was appointed to act as Registrar on the death of Burke, 
followed by C. Morrison from 14th January 1830. The draughtsmen now employed 
under Graham were Breton, W. H. Scott 2 , G.H. McReady.C. K.Hudson, Khadum 
Ah, and Roop Chand, all names found on the beautiful maps of this period. 



Revenue Surveyor General 

On taking up duty as Revenue Surveyor General, Hodgson obtained a generous 
office establishment which included, besides 15 apprentice surveyors and their 
instructor William Scott, a Registrar in the person of Marcellus Burke [ II, 351 ; 
III, 306, 312 ], and "draftsmen and writers, or copyists", also 

1 Accountant, or Native Register . . Rs. 50 or 80 1 Frash" . . 5-8 

1 Dufteree and Mate 12 2 Mihturs, or Sweepers, 4 each . . 8 

6 Hircarraha @ Rs. 5 each 30 2 Bhistiee @ 5 each . . 10 

1 Tindal 8 1 Mistry, oarpenter, and mate . . 16 

6 Lascars @ Rs. 5-9 eaoh . . 32-8 

Total Sicca Rupees 182 

The Accountant. ..should be a trustworthy person, who can give security, and can keep 
the accounts of the office establishment 4 . ... 

The Lascars are required during the instruction of the young men in the field, and for 
other miscellaneous services ; a frash, sweepers, and bhisties, are requisite to preserve cleanli- 
ness and health where there is a considerable number of Christians employed. The services of 
a Carpenter are continually required for making and repairing signal flags and ooarser instru- 
ments, and repairing office furniture. The expenses of such office furniture.. .as is absolutely 
necessary may be most conveniently charged on a separate contingent bill 5 . 

In 1826 Burke was recommended for promotion to salary of Rs. 250 p.m. ; he 
had "respectably, industriously, and skilfully served in the Survey Department 
20 years, having been apprenticed on the 1st March 1806" ; his salary of Rs. 151 
and 2 annas a month "is a small sum to enable him to support himself and family"'. 

When the office was brought back from Fatehgarh [ 306 ], Hodgson sent all the 
apprentices out to field surveys except four ; 

William Nix James [ 188 n.8, 190 n.2 ], Edward Winston, William Chill, and Charles Hyde 
Burke, ... senior apprentices, ... I brought down with me. ... Their salary is 60 rupees a month, 
which was sufficient at Futtehgurh, where they could live at less expense than in this Capital, 
and where I generally afforded them lodging on my own premises, but in Caloutta I cannot 
give them this advantage, and the charges for house rent, dearness of provisions, and convey- 
ance to the office, straighten their circumstances and distress them. ... 

I. ..ask. ..that I should. ..rent a small two-storied house, ... which very closely adjoins to my 
own, in which I could lodge these 4 young men, and where they would be.. .immediately under 
my own eye. ... In the lower story. ..I could also deposit some of the more bulky instruments, 
as a large supply. ..has arrived from England, and is now in the Fort, but they will occupy 

>DDn. 231 ( 61-3 ), 16-11-27. ' Wm. Henry Scott, b. Sept. 1812 ; appd. dmn. ft writer 1-3-27; 
CD. 1-6-68. ' office attendant. ' Alexander Botelio, appd. 23-10-23 ; drew Rs. 60 as acot. plus Rs. 00 a* 
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■o much space in my office, already overcrowded by the addition of the Revenue Survey 
establishment, ... that I shall have diffloulty in finding room for them. 
The rent of the house is Rs. 150 per month 1 . 



Madras ; Riddell, 1817-8 

In obtaining approval to the establishment of an office in Madras subject to the 
Surveyor General, instead of transferring the records to the Chief Engineer [ 291, 
316 ], Mackenzie emphasized the multifarious duties involved ; 

Constant requisition for information of a territory embracing 1,66,125 square miles... — 
frequent attention. ..to. ..boundaries... — communications and orders to the surveys carried on 
in this Presidency. ... These. ..can only be carried on by a rogular series of Instructions, of 
orders, of reports, periodically, monthly, or quarterly. The progress of the surveys [ I, 283 n.8 ] 
...in distant provinces is a constant subject of solicitude ; in varying climates, they are to be 
directed, watched, encouraged, or checked, as occasion miy require. ... 

An establishment of 29 native surveyors [ I, 2S3 n.8]. ..occupy much of the time... — Necessary 
orders and explanations on. ..their professional duties... — Regulation of their pay and allowances. 
... The employment of a small well-arranged establishment. ..instructed in the elements and 
practice of drawing and surveying, would be equally useful in all the presidencies, ... and. ..the 
employment of a certain portion of these young men. ..by transfer to the other presidencies 
might relieve this. ... 

I would propose. ..that the depot of Charts and Surveys, ... with the exception of those 
...to be transferred, be retained as an immediate appendage to the offices of Government, under 
the charge of an Assistant to the Surveyor General of India, ... appointed for that purpose. ... 

That all orders and communications of Government. ..bo made to the Surveyor General 
of India, but such as require early or immediate attention be communicated thro' this office as 
a regular channel of communication to the surveyors. ... 

That the Assistant in the Surveyor General's Office at Madras submit to Government 
periodically. ..the state and progress of the surveys, receiving for that purpose the reports of 
the Surveyors, retaining duplicates, and transmitting the originals to the Surveyor General of 
India with his observations thereon. Quarterly accounts of the expense of the surveying 
department as usual to be sent in to Government and to the Surveyor General. ... 

A report of the progress and conclusion of surveys will be made up from the Surveyors' 
reports by the Assistant in the Surveyor General's Office, and submitted to Government 
periodically, and the maps, memoirs, journals, and field books. ..&c., will be transmitted. ..to 
the Surveyor General's Office at Calcutta. ... A moderate establishment for this office will 
be employed in copying such documents as are immediately ordered by Government, or 
required for the Surveyor General's Office, and regular reports and returns. ..will be trans- 
mitted to the Surveyor General of India at Calcutta. 

All Surveyors employed on survey under this Presidency to address their letters and reports 
to the Surveyor General's Offioe at Madras. ... 

The following establishment is proposed ; ... An Officer Assistant, in charge of the depot 
and offioe of the Surveyor General of India per month ( exclusive of batta ) pagodas 70 — 
One draftsman, not to exoeed per month ps. 25 — one writer, not to exceed per month ps. 15 — 
... One Assistant Surveyor ( William Lantwar ) who has been instructed for this purpose. He 
will be necessary for some time at least to assist the Officer in Charge till he has acquired 
sufficient knowledge of the contents of the depot and office'. ... 

Any native Assistant Surveyor that may come to the Presidency. ..will be. ..employed 
in the drawing and writing department ; ... the attendance of one of them. ..may be con- 
sidered permanent. All the Assistant Surveyors being already sent, or about to be sent, to 
the surveys in the country, with the exception of the two above-mentioned, and one lately 
arrived sick, the same room. ..will be no longer requisite for the establishment, ... which will 
seldom exceed six. 

But the materials proposed to be transferred will still require scaroely lass room than 
before ; for the almiros 3 and their contents will gradually increase from the materials coming 
in from the survey. The quantity of instruments. ..will also inorease considerably. ... On 

1 36 Park St. ; BTC. 24-8-26 ( 44 ). • unfortunately Lantwar died, 28-5-17. » cupboards [ 310 J. 
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these accounts a convenient house. ..would be desirable, ... but a fixed commodious office in 
Fort St. George near to the Government House would be much more... convenient. ... 

I must deprecate the further removal of what may be considered a very valuable collection, 
that has cost. ..very considerable sums, until a commodious place is secured permanently ; 
the repeated removal of these charts has considerably added to that injury they have sus- 
tained from various modes of keeping. ... 

A previous knowledge of the practical application of the [ survey ] principles in this country, 
as well as of official details, is still more essential. ... In the distance from. ..Calcutta, fre- 
quent occasions will occur where the assistant's own knowledge will be. ..referred to. ... An 
officer already acquainted with the practice of geographical surveys in India would be mors 
usefully appointed. ..under the direction of the Surveyor General, but subject in every respect 
to the oontrol and orders of this Government. If a knowledge of. ..conducting and calculating 
trigonometrical operations. ..is added, ... it will be still more useful. 

He suggested John Riddell as possessing these qualifications to the full 
[ II, 439 ], and asked for his early appointment. This was referred to Bengal and, 
though the Supreme Government was reluctant to depart from the definite order 
to deposit the records with the Chief Engineer [ 315 ], they agreed that 
the literal execution of the Hon'ble Court's orders, by compelling the delivery of many valuable 
records. ..to the custody of a department usually overburdened by its proper functions, and 
by vesting. ..the superintendence... of survey duty. ..in an officer wholly distinct in his powers, 
and independent of the Surveyor General, ... may tend to defeat the projected unity of effort 
and concentration of geographical and statistical information — 
The Surveyor General should take with him all records required in Bengal — 

The remaining records. ..should be transferred to an officer who shall be left in charge pro- 
visionally of the branch of the Survey Department which will remain at Fort St. George until 
the expediency. ..of permanently establishing a subordinate survey branch under that Presi- 
dency shall be finally determined. This officer. ..will. ..discharge all such duties under the 
orders of the. ..Governor in Council as have hitherto been conducted by Colonel Mackenzie. 

In. ..the choice of the individual to fill this temporary office, ... every attention should be 
paid to the recommendation of on officer so distinguished for public spirit and eminent talents as 
the present Surveyor General of India 1 . 

After earnest persuasion, and after the Commander-in-Chief, General Hislop, 
had specially inspected the office, Riddell's appointment was sanctioned 2 . He 
joined on 16th June and took over on 18th July on Mackenzie's departure for 
Bengal 3 . The office staff on June 1st comprised ; 

4 Draughtsmen: — Christian Andreas Ignatio ; John Newman; John Mustie, and John 
Gould, the two latter being apprenticed to Mackenzie 4 . 

4 Writers : — Lucius Rawdon Burke, Head Writer ; ... Anthony Rodrigues and Domingo 
Ferrier, copyists ; and Henry Hamilton, assistant surveyor [ 312 ], employed as extra writer. 

Mackenzie took all of these to Bengal except Ignatio and the two copyists. 
On Newman's death [ 312 ] he thought of calling Ignatio to Calcutta, but decided 
against it, writing to Mountford ; 

Be so good as to give some douceur to Ignatio for the drawings*, and send me the whole 
round by sea, finished or not, as I can get them done here. 

I some time ago enquired of Ignatio whether he would like to come here in the vacancy 
made by Newman, provided your office could spare him. He first declined it, then lately offers 
to come, but with so many conditions implied that I do not much relish having anything to 
say to him, and at all events not without your express permission. ... I could get him the same 
salary as Newman had, but I am really apprehensive that he would ultimately hang heavy 
on our hands, as I know he was involved at one time. 

I enclose you his letter - in confidence. I do not much like it, nor his ignorant coarseness 
in mentioning his complaints, which would require the Scott's remedy of a scrubbing post. As 
senior draftsman he had the first choice of coming round, but he foolishly declined it, and poor 
Newman accepted. Fay Ignatio what you like as a gratuity, tho' in my time I made them 
do these things in the office as an improvement to their qualifications'. 

Riddell's appointment brought a protest from Garling against the use of the 
title "Assistant Surveyor General " by an officer who was his junior. Maokenzie 
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pointed out that whilst Riddell wag acting on a 

temporary salary of 70 pagodas per month in a very responsible charge at Fort St. George, 
Lieutenant Garling holds the more advantageous situation of a Surveyor, on a salary of 
pagodas 160 per month [ 350 ]. Had Lieutenant Garling been selected for this situation, ... he 
might justly complain of being put into a more expensive situation on diminished allowances 1 . 
To Riddell himself he writes ; 

I am sorry that this gentleman every day seems studiously to increase the perplexity 
which, however, must be removed. ... Remember, that you are the organ of Government ; 
that it is their orders and those of the Surveyor General you communicate 8 . 

The Supreme Government ruled that Riddell's official designation should be 
"Assistant in the Surveyor General's Department" and Garling was at length 
pacified. He had given Riddell an opportunity to be amusing, having 
varied about thro' all the changes he could ring. At first it was "Lieut. R., in provisional 
charge of the Surveyor General's Department", and then "Lieut. R. p of the S.G.'s Office", 
and now it is "Lieut. R., in charge of Office, Surveyor General's Deportment" 3 . 

The field surveyors took to using unauthorized designations for themselves, 
such as "Surveyor in Travancore", or "Assistant Surveyor General", the latter 
a title officially reserved for officers in the Presidency offices. The correct designa- 
tion of the officer in charge of a field survey unit was, writes Mackenzie, "Surveyor, 
in charge of the Survey "*. 

Altho' it is of no great consequence, yet it is) proper in giving the names of the surveyors 
in the Almanac that the actual situation and designation should be correct. ... The gentlemen 
on survey were recommended by me to be sent out as Surveyors in charge of different parties. 
Their now describing themselves as Assistants is by no authority. Major Williams of Bombay 
might just as well subscribe himself Surveyor General because he was actually such before 
May 1815, and an older Surveyor General than I was 6 . 

Mackenzie and Riddell, exchanged letters, both public and private, almost 
every week. Regarding office accomodation Riddell writes ; 

I expect to leave your house about the 1st [ August ]. There is certainly no good one 
to be got for 20 pagodas, but I must do my best. The Government has no idea of giving 
more than is necessary, and Mr. Shore told me that he must stop the allowance ( above 20 ) 
from the day of your departure. ... Since my last letter of 3rd instant nothing particular has 
occurred. The Depot is moved to the house formerly occupied by you in Vepery [ II, 303-4, 
4>i ], which I have been obliged to take for six months, with. ..two months notice'. 

Mackenzie was most punctilious about correspondence ; 

I wrote you from Sagur, or Kedgeree rather, a hurried scrawl of 24th July on our first 
arrival in the river ; I could not again write till the 18th ulto., when I addressed you a letter, 
marked No. 2, by post. This will be No. 3, & I propose afterwards to number my letters 
in succession as I observe you also mean to do ; it is an excellent plan, by which we will 
immediately observe if any misses'. 

Avoid shewing the official correspondence, or any other documents to any person what- 
ever. Make it a rule to receive your friends in your sitting room, clear of office documents. 
I have myself experienced much inconvenience from not adverting to this 8 . 

You have made a mistake lately in referring in one of your public letters to a demi- 
official letter. ... Remember there is no such thing as a demi-official letter recognized in 
the Service ; let all your referable letters be official & entered as such. I again recommend 
to you to avoid writing on duty matters in private letters, as they may occasion mistakes. 

Your letter to Lieut. Garling of 18th July was perfectly correct in its substance, only you 
should not have addressed him ' My dear Garling ' if it was official, & if it was private you should 
not have signed it officially. ... Excuse me for putting you to rights 9 . 

Riddell describes his first rather awkward interview with the Governor ; 

On the Monday after you left us, I thought it proper to wait on the Governor, and report 
that I had taken charge of the Department. He received me most graciously, told me that 
orders from Home had left him no choice, that they were positive in favour of the Engineer 
officers, & those only, being employed on survey [ 283-4, 330, 340 ], and that he had thought 
it his duty to oppose me on that ground. 

He told me that I was entirely under the Bengal Government, & asked me if he had any 

1 from SG. 25-4-18 ; MMC. 16-6-18. • DD11. 158 ( 342 ), 24-4-18. » DDd. 151 ( 85 ), 24-12-17 
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authority over me, & if he could demand plans, <fcc, from the Depot. I oould only bow, and 
gay most certainly. ... He then enquired into the strength of the establishment, ... and, on 
being informed, remarked its smallness. I stated that it was conformable to the orders from 
England, in the event of a transfer to the Engineer's Office. He replied 'But we should then 
have had the use of their draftsmen, &c. '. So you see he does not appear at all unacquainted 
with the arguments on that side of the question. 

In answer to him I mentioned that maps of most parts of the country had already been 
supplied to the various authorities to whom they could be of use ; that a good map had lately 
been published by the authority of the Directors at home, 1 and that of more particular pkns 
they seemed to wish to prevent the circulation [ 274, 289-90 ]. ... So we parted. 

It was not long, before he was on close terms with all the secretariat ; 

I am happy to hear that the Public Department is again to be the channel of our corres- 
pondence [ 303 ]. I am sometimes out of all patience with Mr. Wood 2 but, as his dilatoriness 
is very impartially extended to all, have no particular right to complain. 

MOUNTFORD, 1818-22 

To Mackenzie's great distress Riddel] died on 1st September 1818, and at the 
suggestion of the Chief Engineer Mountford was brought down from Guntur to 
relieve him, taking over charge on 25th [ 96 ] 3 . Mackenzie welcomed his appoint- 
ment, though he had hesitated to press for it. He writes to the Chief Secretary ; 

I took the liberty of mentioning your name as not unfriendly. ..and I mentioned my reasons 
for hesitating on recommending any individual, after the obstruction I met in the case of 
that excellent young man, Mr. Riddell. I have great confidence in Mr. Mountford's capacity, 
zeal, and honourable principles, as qualifying him for that charge until a permanent 
appointment is made. But, as I do not know whether any notice of my approbation would 
be advantageous to him, ... make use of my name as you think most expedient 4 . 

To Mountford he wrote that it was the business of the 
Government of Fort St. George to appoint an officer to. ..a duty belonging to that Presidency. 
... Attend with patience the determination of Government ; you cannot suffer at any rate by 
being called up. Write me often of every step, and I will. ..inform you of every point necessary 
for your guidance.. .as I did poor regretted Riddell. 

You should call on Mr. Strachey 6 with my compliments, as a friend of Captain Troyer's 
[ II, 447-8 ] ; he will give you every reasonable support. ... Write to me often, ... very fully, 
and. ..observe your usual discretion till matters are adjusted'. 

Mountford's appointment was confirmed by the Governor General in a letter 
dated 18th October, and Mackenzie writes wishing him 

joy of your appointment, and may you enjoy more satisfaction of it than some others have 
had. ... Take care of my old servants in and about the office ; there are not many of them 
now. Kianajee you will find a very useful, valuable, man [ II, pi. 22 ] ; Riddell found him 
so. ... Write me often. What is become of Captain Troyer ? recommend me to him [ 338 ]'. ... 

You are.. .the organ of Government, for receiving their orders and communicating them 
to the surveyors, to this office, and to other Departments, and you will refrain from issuing 
any orders of your own unless directed to do so. That excellent young man Riddell gave 
me great satisfaction. I had occasion in a few instances to put him to rights, but he always 
received my sentiments with the greatest good humour, and conformed as soon as possible. ... 

Mr. Garling has expressed much dissatisfaction at Mr. Riddell's being in the office over 
him, but the opinion of every official and military man I have consulted is adverse to his idea 
that seniority in the Military Institution, or any Corps or other Establishment, gives any olaim 
to appointment in an Office, when the incumbent is the selected organ of Government for 
communicating their instructions [ 317 ]. This is for yourself, as my sentiments have been so 
little acceptable to Mr. Garling, that I do not wish to trouble him further. ... 

Be very guarded in your correspondence. ..on official matters ; indeed the best way is to 
avoid altogether any private correspondence. ... Your official duty.. .is entirely confidential ; 
the books, letters, etc., are not to be shewn to any person. ... I take the liberty of recom- 
mending your. ..excluding from your office and drawing room all visitors [ 317 ]. 

1 Arrowsmith's (287], DDn. 151 (6-12), 24-7-17. ■Edward Wood, MCS. ; Paymaster, 1815 
be to Govt. Mil. Dept. 1817 ; Ch. Sec. from 1820 ; d. 1824. DDn. 161 ( 139-47 ), 18-2-18. • John Qeorge 
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etrachsy ( 1776-1849 ) Ch. See from 1813. • DDn. 149 ( 6-6 ), 6-10-18. Mb. (8 ), 14-10-18. 



MotTNTFOBD, 1818-22 



319 



There is one apprentice still of mine with you, Ch. Ignatio [ 318 ] j ... get what money 
is necessary from Messrs. Binny. ... John Newman, the draughtsman, was sent round on 
medical certificate, and I have drawn his pay here till the day of his death. ... 

The office at Madras is not designed to compile maps, which is the proper object of this 
office. It is merely as a depot and an organ of communication. ... If you once embark in 
...compiling maps at private requisitions you will find yourself embarrassed [276-8]. Your 
road is clear ; Obey an order of Government, and communicate that order directly to the 
Surveyor General. ... When you. ..once. ..master. ..the correspondence, you will see. ..it is all 
plain sailing. ... I never wish to hurry any person ; I wish I could say the same of others 1 . 

It was not my fault that Mr. Riddell hod not particular instructions officially on every 
point, but I was urged off in such a manner that it was only practicable. ..to shew. ..what was 
possible of all the vast materials, and leave the rest to future correspondence. I recommended 
to him the perusal of the correspondence, but. ..the whole of the duplicates were not ready 
when I left Madras, and have been only sent since. You have now the benefit of that, and 
I can only recommend to you to sit down tranquilly and peruse the correspondence from the 
beginning in November 1810 till the present day. 

You will always recollect that the office at Madras is. ..at present temporary, ... and that 
nothing is to be done but by orders. It is not the duty of the Officer in charge to propose 
new surveys, or multiply duplicates of compilations, without he is called upon. ... Any applica- 
tions from other departments are to be referred to Government and the Surveyor General. ... 

All your official letters I will reply to one by one, never doubt. I have thought of setting 
apart two days in the week to Madras official duty, but at present I cannot attempt it from 
the heavy pressure here [ 303-4 ] a . 

Mackenzie's heart was still with Madras, and his letters arc full of enquiries on 
all sorts of small matters regarding maps and surveys, and old servants ; no matter 
appeared too small to engage his attention, and, in spite of occasional complaints 
of things not going exactly as he wished, he maintained the friendliest relations 
with all Madras officials. He tells Mountford to consult 

Messrs. Strachey & Hill, whose judgement I never found to err. nor their kindness nor good 
offices wanting, excepting whore press of business prevented, which. ..is the only reason for your 
not often hearing from me. ... Write me often, Mountford ; I wish to know how all my friends 
are going on ; I always remember my Madras friends with pleasure 9 . 

He makes repeated references to his ill-health, and to being overworked [ 304 ] ; 

I have been under such a continual pressure for some time that it has been very heavy 
upon me, but while my health keeps up I have less reason to complain. All my correspon- 
dents have the same reason as you to feel the want of reply which is certainly not my fault*. 

This has been in hand three days, as I am kept in a hurry at this season of despatch. ... 
Don't blame me for silence ; I am really so harrassed that I have not a minute's rest, and I 
wish rather to go into the Madras business thoroughly, but this cannot be done shortly, and 
all instructions must be submitted to Government 5 . 

This instant I have yours of 18th ultimo. ..and all preceding are also come. There ara 
heaps due to you, but all business has been suspended on account of one which has occupied 
me these 8 weeks upstairs, and I find it necessary to state to Government the arrears increasing 
in consequence of my being overloaded with references on matters that belong rather to the 
office of accounts, which I beg to be relieved from' [ 304 ]. 

You are merely the organ of official communication, and ought not. ..to make propositions 
that may possibly [ disagree ] with what has been, or may be, intended by the superior 
authorities. You should avoid all controversies with any individuals, and refer them to 
the supreme authority. The Collectors have no business to correspond with you but thro' the 
Board of Revenue, and Major De Havilland being put in communication with you, excepting 
thro' the Board, I consider an error [ 277 -8 ]'. 

You should at the end of the year begin a new No., and you will recollect that copies of 
all letters to and from Government, as well as other Departments, should be transmitted to 
the Surveyor General at the same time officially . ... 

Puri. My health. ..does not permit of that close attendance to the desk as formerly. Last 
night, however, I have ( thank Heaven ) got over one job that has long given me uneasiness ; 
that is the quarterly accounts, which were interrupted at the time I left Madras. ... For a long, 
long, time, I could not. ..bring them up for want of vouohers and documents and, after these 
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i obtained, the load of business in the office prevented my going into them 1 . 
It was one of Mountford's duties to submit quarterly returns of expenditure, 
and the following is the bill, September 1821, tor the whole survey establishment. 



Lieut. F. Moantford. Assistant Surveyor General, salary, Rs. 350 ; 

half batta, 65-10 ; office rent, 175 ... ... ... Total, Rs. 

C. Ignatio, Head Draughtsman 
A. Rodrigues, Writer 

D. Ferrier, Writer 
Permanent Office Contingent ... 

Total expellee of the Surveyor General's Office and Depot 
Lieut. B. S. Ward, on survey in Goimbatoor, salary, Rs. 350 ; 
half batta, 65-10 ; las cars' allowance, 70-6-3 

Assistant Surveyors 

William Keyes, salary, Rs. 122-8; lascars' allowance, 23-14-11; 

horse allowance, 15-12 ; tent allowance, 24-B 
Charles MacMahon, salary, Rs. 37-9 ; etc. 

Total expence of the Coimbatoor Survey 

Lieut. C. Snell, on survey in the Northern Circars, salary, Rs. 350 ; etc., as for Ward 
Assistant Surveyors 

salary, Rs. 122-8 ; etc. 
Rs. 122-8 ; etc. 
as for MacMahon 

Rs. 56 ; lasoars' allowance, 26-4-7 ; etc. 

Total expence of the Survey in the Northern Circars 

Oapt. R. Young, on survey in Hyderabad 
Assistant Surveyors 

Thomas Hill 

Richard Long 

Richard Ficker 

Andrew Chamarett ... ... ... v ... 

\Total expence of the Hyderabad Survey 
Ant. Surveyor T. Tumbull, collecting historical information in Tinnevelly, [ in n.i ] 
salary, Rs. 157-8-0, etc. 

Grand Total, Madras ... Rs. 



Michael Dunigan, 
John Faulkner, 
Thomas Anderson, 
Charles Barnett, 



590-10-0 
87- 8-0 
35- 0-0 
17- 8-0 
56- 4-0 
786-14- 



485-00-3 



191-10-11 
156 -10-11 
833-06-01 
485-00-03 

191-10-11 
191-10-11 
156-10-11 
122- 8-07 
1147-09^07" 
485-00-30 

191-10-11 
156-10-11 
166-10-11 
156-10-11 
1146-11-11 



261-10-11 
4176-04-06 



MOUNTFORD & MONTOOMERIE, 1823-30 

In March 1823 Mountford asked that his status should be raised to that of 
Deputy Surveyor General, and Ids salary increased to correspond ; 

Being in charge of this office and depot, and the channel of communication between the 
surveyors, yourself, and the Government, ... a greater.. .responsibility seems to be implied 
than is attached to any officer at this Presidency under the designation of "Assistant". ... 
The Deputies in the principal offices, ... their immediate principals being on the spot, ... 
have none of that responsibility which attaches to me, nor are any of them in direct aommuni* 
cation with the Government 3 . 

Hodgson's recommendation to upgrade both Mountford at Madras and Suther- 
land at Bombay was accepted 3 ; 

The staff salary allowed to Capt. Mountford appears to be inadequate to his merits, and 
to support the respectability of the situation he holds as the immediate head of the Survey 
Department at Madras 4 , when it is considered that it is only Rs. 350 a month, and 65-10 
difference of batta 5 , being less than that of Captain Young, one of the surveyors under him 
in the Nizam's Dominions, who has 525 rupees and 65-10 difference of batta, and only equal 
to that of the other surveyors under his orders. ... 

On the Bombay Establishment the staff salary of Major Sutherland, the Assistant Surveyor 
General, is 500 rupees per month, and the difference of batta of his rank 226 Rs. As the 
duties of Major Sutherland and Captain Mountford are similar, I.. .suggest the propriety of 
allowing to the latter officer the same staff allowance of 500 rupees a month*. 

About this time &Ibo Mountford obtained an increase of office establishment to 
cope with the ever-increasing demand for maps. He was able to recruit apprentice 
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draughtsmen and surveyors, and brought Turnbull into the offico to train them 
[no, 377]. In 1825 Montgomerie, who had succeeded on Mountford's death, 
engaged Joshua De Penning, who had resigned from the Great Trigonometrical 
Survey in 1824 [ 245, 326 ], and in January 1827 the establishment stood ; 

Lieutenant and Brevet Captain D. Montgomerie, Deputy Surveyor General ... Rs. 570-08 
Thomas Turnbull, senior Assistant Surveyor and Instructor of the apprentices ... 157-08 
J. De Penning, senior Assistant Surveyor, entertained [ 1 1^4-26 ] by order of 
Govt. Uth March 1825 ... ... ... ... ... 113-12' 

C. Ignatio, Hoad Draughtsman 122-8 

J. Gantz« Draughtsman 87-8 [ from 20-10-26 to 9-2-29 ] 

J. C. Joseph 1 „ 42-0 [ from 1-5-23 ] 

J. Clamp „ 52-8 [ from 20-10-26 ) 304-08 

Mark Healy Apprentice Draughtsman [ from 1-5-25 ] 21 
E. Rodrigues ,, ,, ... 21 

J. Summers' „ „ [ from 1-5-25 ] 21 

Wm. Ignatio „ „ ... 21 ... ... 84- 

3 Writers ... ... ... ... ... ... 73- 8 

Permanent contingent and office rent ... ... ... ... 238- 4 

At the end of 1825 the drawing office was reinforced from Hyderabad and 
Northern Circars for two field seasons. Crisp took Hill to Calcutta Snell took long 
leave on medical certificate, and their assistant surveyors were brought in to 
Madras [ 118, 376-7 ]. When the surveys were resumed, Montgomerie asked 
that 12 apprentices may be immediately entertained... for the duties of Draftsmen and Sur- 
veyors. ... They become much more useful than if trained up merely as draftsmen, and a 
draftsman can hardly excel in delineat ing the features of the country unless he has practised 
in the field as a surveyor. ... I would recommend. ..the same allowance for cloathingand main- 
tenance as heretofore, ... viz., 21 rupees eaoh per mensem, and that the monthly sum of 
35 rupees be also sanctioned to enable the instructor to afford them accomodation 5 . 

By September 1828 there were 14 apprentices under instruction [ 377 ], besides 
the office establishment of 6 draughtsmen, 1 apprentice and 3 writers, and in view 
of this increase, and other responsibilities, Montgornerie's staff pay was raised to 
Rs. 750 a month at the sacrifice of half-6otta 6 . 

In February 1827, when Goldingham took furlough pending retirement, Mont- 
gomerie took charge of the Observatory, with an allowance of 100 pagodas a month, 
and moved the Survey office across to it. In October 1830 the new astronomer, 
Thomas Taylor [ 257 n.2 ], arrived from England, and Montgomerie withdrew "to 
a commodious house ( Sullivan's Gardens )"'. 



Bombay, 1821-30 

After his appointment as Surveyor General of India, Mackenzie's only contact 
with the Bombay Presidency was his correspondence with Elphinstone, Resident 
at Poona, regarding the survey of the Deccan [ 124 ]. He writes in October 1820 ; 

The next Annual Report for 1810 & 20.. .will be submitted as soon as possible. Mean- 
time, ... as no communication has yet been made from the Government of Bombay sinoe the 
abolition of the Surveyor General's Office there, ... and no report of the Surveying Department 
of that Presidency has yet been. ..communicated to me, it seems desirable that measures should 
be taken for plaoing that Department. ..in communication with the Surveyor General, and 
perhaps for the. ..formation of an office for that purpose 8 . 

Disregarding revenue surveys, the Bombay Government replied that the only 
survey completed since 1815 was that of "the boundary of the Sattara Territories 
[ 171 ], which has been recently forwarded to Bengal", whilst "the Survey of the 
Deckan by Major Sutherland is yet in progress" 9 . They consulted Madras about 
the "Surveyors' establishment" maintained at that presidency, and at tho same 
time invited comment from Williams who, since the abolition of the office of Surveyor 
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General had continued to act as their survey adviser [ 279-80 ]. Williams welcomed 
the opportunity to ventilate his disgust at Hodgson's appointment as Surveyor 
General [ 300 ], which was even more bitter than his disappointment at Mackenzie's 
selection in 1815 [ II, 457 ] ; 

In January 1815 orders were received here.. .for abolishing the office of Surveyor General 
at the three Presidencies, and for the appointment of one Surveyor General of India, open 
to selection from the Military Servants at the three Presidencies. I had then been 8 years Surveyor 
General of this establishment, and I submitted. ..a claim to the new office. ... The answer 
to it was..." that His Lordship has decided on bestowing the appointment of Surveyor General 
on Colonel Mackenzie, of the Madras Engineers" [II, 306-7]. 

After what had thus passed, I never entertained a doubt ( as Colonel Crawford. ..had 
returned to Europe ) of.. .having the next claim to the situation, ... and I continued with 
unabated zeal. ..to pursue the improvements in the general geography of India. ... 

These pursuits were, of course, greatly interrupted by the duties of the Revenue Branch, 
... on which Government had been pleased to employ me. Still, I cannot but feel proud of 
having just brought to a completion. ..a General Map of India on a scale of 9 inches to a 
degree [ 280 ] ; a work which has not disappointed the Government here. ... 

Information unexpectedly reached Bombay. ..of the death of Colonel Mackenzie. ... I felt 
very confident that I should not be overlooked. ... The latest intelligence from Calcutta, how- 
ever, announces the appointment of Captain J. A. Hodgson. ... I only ask that the degree 
of my disappointment. ..may be... deemed. ..asufficiont reason for the alteration of my intention 
of going round to Calcutta. In the meantime. ..the General Map of Hindustan is entirely 
ready for transmission to Bengal [I, 219 ; II, 248-5 ; III, 280 ]. ... 

The establishment as well as pay of Surveyor General ceased on the 1st March 1815. ... 
All the expenses of carrying on the duties. ..remained upon me. The final preparation of the 
great map alone has cost a good deal of money, as well as the preparation of many other papers 
of magnitude and importance. ..during the last 5 or 6 years. Although I have. ..derived con- 
siderable assistance from the Revenue Survey office, yet there have been. ..additional charges 
of various descriptions, of which I am sure the Honourable the Governor in Council will... 
sanction the reimbursement. ... They must have at least amounted on an average to 80 rupees 
per month, from the time the Surveyor General's establishment was stopped 1 . 

The Governor, Mountstuart Elphinstone, noted that 
Major Williams has. ..been referred to. ..on all subjects connected with geography, and has 
afforded it exactly as if he was still Surveyor General. I have.. .no hesitation in agreeing to 
the allowances he requires, but I think he is likewise entitled to a personal allowance for per- 
forming duties entirely unconnected with the Revenue Surveying. 

The arrangement which abolished the office of Surveyor General of Bombay must restrict 
us to the remuneration suitable for an Assistant or Deputy Surveyor General, an office we 
ought long ago to have formed, and without which we could not. ..have gone on, had not 
Major Williams gratuitously performed the duties. As Major Williams.. .was formerly Surveyor 
General, he might not be pleased to be now paid as an assistant. We might grant him, ... in 
addition to the 80 rupees for establishment, a sum equal to the pay of the Assistant Surveyor 
General at Madras'. 

Though Williams was now told that a special extra allowance of Rs. 700 a month 
had been applied for, he still pressed the injustice of Hodgson's appointment, and 
submitted a memorial asking that he might be appointed "Principal of the Survey 
Department" in Bombay. This the Bombay Government agreed to forward, but 
pointed out that the choice between candidates was a question on which 
the Governor General alone is. ..qualified to decide. With regard to the appointment you have 
suggested, the manner in which the Survey Department at this Presidency is hereafter to be 
constituted forms at present a subject of reference to the Supreme Government. If, however, 
... arrangements should present any situation. ..suitable to an office of your rank and merits, the 
Governor in Council will have much satisfaction in appointing you to it 3 . 

Williams refused to be reconciled, and in November his resignation was accepted. 
He wont on furlough shortly after 19th November 1821, handing over all survey 
duties to Cruikahank [ 170-1 ]. It was not until February 1823 that the Directors 
authorized Rs. 200 a month in addition to his other allowances from the date of 
abolition of his post as Surveyor General 4 [351 ]. 
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From 1st May 1822 Sutherland was appointed Assistant Surveyor General 1 , with 
his office as depot for 

of every species of geographical information, and officers in charge of surveys to receive their 
instructions through him. Monthly communication of the progress of each survey, together 
with the work proposed.. .during the ensuing month, to be made to the Assistant Surveyor 
General, who will submit to Government frequent reports on the state of the surveys. ... 

Officers in oharge of surveys to be left uncontrolled on all matters of detail or the manner 
of executing their instructions [ inf ]. 

The Assistant Surveyor General to take under his particular oongizance all routes or surveys 
carried on with troops moving through diatriots imperfeotly known, and to be careful in preserv- 
ing. ..documents which are to be transmitted to his office. ... 

The Assistant Surveyor General to correspond direct with the Surveyor General of India 
...but any change directed by the Surveyor General is to be communicated to the Government 
before it is carried into effect. 

The Revenue Surveyors will furnish any geographical information they may possess when 
called upon, but. ..they are. ..to be independent of the Assistant Surveyor General 8 . 

Sutherland's appointment was warmly welcomed by Hodgson 3 . Handing over 
charge of the Decoan survey to Jopp, he made Poona his headquarters. His small 
office staff included the experienced draughtsmen Webbe and Sundt who had worked 
under Malcolm and Williams [ 281 ], and were now transferred from the Gujarat 
revenue survey together with all the geographical maps and papers that Cruikshank 
could disentangle. The transfer was completed by November 1822*. 

Sutherland was upgraded to be Deputy Surveyor Goneral 5 in May 1823 [320] 
but protested that his salary remained the same as when in charge of the Deccan 
survey, though his responsibilities had been much increased. 

It was still a long time before there was any clo.=e co-operation between Bombay 
and the Surveyor General, and in May 182-1 Blacker expressed disappointment at 
the scantiness of the information provided in Sutherland's reports, and asked the 
reason which induced the establishment of your head quarters at Poonah instead of the 
Presidency. ... I cannot discover why an arrangement, which at Bengal and the Coast [193 n.2 ] 
is indispensable to the. ..duties of the department, should be unnecessary at Bombay'. 

Again in .Tune 1825 ; 

On the 29th January last I called, among other documents, for certain reports, ... and 
being still on the 26th March last without a reply, I on that date transmitted to you a dupli- 
cate of my former letter. Although I have since been favoured with two several reports, ... 
you have omitted to notice the particular information I demanded. ... I. ..repeat my former 
orders. ..that you will. ..transmit methodized lists. ..accounting... for the delay, which has imposed 
on me the task of frequently repeating the same instructions 7 . 

In February 1826 Sutherland took furlough, having spent 24 out of his 28 yoars 
service on survey. Jopp succeeded him, and still retained headquarters at 
Poona. On Hodgson's protest against his signing himself " Deputy Surveyor General 
of India", he pressed, without success, for improved status ; 

I do not possess the advantages enjoyed by Deputies of other Departments, of holding 
charge of a superior station nor, in the absence of Principals, have I the prospect of succession 
to a superior grade. ... Although nominally only a Deputy, I am virtually at the head of a 
Department at this Presidency. ..in the situation of a Deputy in Charge. ... Although promoted 
...from Superintending Surveyor of a Province to the higher official situation of Deputy Surveyor 
General of India, such promotion has not been attended with any increase of allowances 8 . 

In 1827 Hodgson called attention to the instructions undor wliioh Jopp was 
precluded from directing the officers under your superintendence in matters of detail. ... As 
those expressions are evidently inconsistent with the superintending power delegated. ..by the 
same order, ... it. ..appears to me to be. ..proper that the Dsputy Surveyor General, who is 
responsible to the Government, should have the power of...controuling...the surveyors under 
him in all matters which he deems conducive to the good of the service. ... I request you will 
bring the subject to the notice of the Honourable the Governor in Counoil' [ sup ]. 
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The establishment of the office on 31st October 1828 was as under 1 ; 

Captain Jopp, Deputy Surveyor General ; staff pay, Rs. 600 ; office rent, 150 { 

writers, 130 j harkaras, peons and lsacars, 82 ; stationery, drawing materials, eta. Rs. 1111 



Mr. W. Webbe, Asst. Surveyor ... ... ... ... ... 450 

Mr. W. Sundt „ „ ... ... ... ... ... S50 

Draftsmen ... ... ... ... ... ... 800 

ToUA ... Rs. 2711 

Establishment of Writers, Harkarras, Peons and Lasoart... 

1 Writer ... ... Rs. 80 2 Harkarras @ 12 Rupees ... Rs. 24 

1 Writer ... ... 50 2 Peons @ 10 „ ... ... 20 

4 Lasoan @ 9} „ ... ... 38 

Rs. 130 IU. ~§2 

Establishment of Draftsmen, ... Government letter dated 12th May 1820 ( 281 ] ) 

2 Draftsmen @ 150 Rupees each ... ... ... ... Ra. 300 

2 „ @ 100 „ ... ... ... ... 200 

4 @ 75 „ ... ... ... ... 300 

Ra. 800 



Great Trigonometrical Survey 

From the time of Mackenzie's appointment as Surveyor General of Madras he 
had been responsible for reporting expenditure on all surveys, including Lambton's, 
and this was continued on his appointment as Surveyor General of India 
[ 307 ]. Lambton's expenditure for October 1815 was* 

Salary, &c, of the Superintendent ... ... Pagodas 8 602—28-45 

Lascars, Coolies ... ... ... „ 136- 0- 

Guard ... ... ... ... 77-35-40 

4 Assistant Surveyors ... ... ... ... „ 213-15- 

Total, besides extra Contingencies 77-18-66, 929-34-05 

On transfer to the Supreme Government he was ordered to put forward recom- 
mendations regarding his establishment, who would now bo serving outside their 
own presidency 4 [ 225-6, 379 ] ; 

You will. ..address yourself without delay. ..tliro'... the Public Department on all points 
of detail. ..relating to your people, establishment, papers, records, etc., which require the 
interposition of Government. ... You will also correspond. ..thro' the same channel, on all topics 

...on which you have hitherto usually communicated with the Government of Fort St. George 5 . 

Lambton's first request was for improved pay for his three assistant surveyors, 
Peter Lawrence having been discharged at the end of 1817 [ 378-9 ], and for their 
number to be increased to six. He asked for an incrcaso to his escort [ 228, 406 ], and 
there will be various contingent expences, ... many of which cannot be foreseen. ... The 

principal ones are those when the inhabitants are employed. ..in making roads and getting up 
the mountains, where sometimes I. ..employ three hundred ; but by paying as many fanams 
I prevented the delay of... perhaps ten or fifteen days. ... 

There are various other expences, such as. ..signal flags and flag staves ; building permanent 
platforms ; aid given and materials supplied when the base-lines are measured. ... The con- 
tingent account also includes the sepoys' clothing ; stationery ; new instrument boxes, or the 
repair of old ones, etc. But. ..I have had a full discretion to do what I thought was necessary, 
... and. ..the Civil Auditor had orders to pass all accounts bearing my signature. 

My supplies of cash have come from the Collectors, and sometimes from the Military Pay- 
masters, when I was in the Company's Districts, and these gentlemen were directed. ..to furnish 
cash for bills on my private Agents [ 260 n.i ], to whom I sent a draught on the Sub-Treasurer. 
... Now that I am in the Nizam's country, I am supplied in the same manner by the Resident'. 

His return of expenses for January 1818, shewn in Madras rupees which were 
worth a little less than sicca rupees, was as under ; 

Salary to Lieut. Col. W. Lambton... Madras Rupees 1400-00-00 [332} 

Addition equal to the Company's allowance to a Major 
for half-hatta, and tent allowance for 31 days ... ... 360-03-00 

Allowances for the carriage of Instruments ... ... ... 301-00-00 

1 DDn. 234 ( 6 ), 1-3-20. > SO.'s 14-12-15 ; MPC. 12-1-16. 1 80 cash 1 fanom ; 42 Janam 1 pagoda ; 
1 pagoda from 3 to 4 sonaut rupees [ II, 278 n.7 1. * Mackenzie's staff had all had increases of pay on 
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Pay of 1 Jemadar, inoluding batta for 31 days 31-11-08 

4 HavUdara „ „ „ 61-10-00 

4 Naigs „ „ „ 44-10-00 

„ 48 Sepoys „ „ „ 461-08-00 

„ 24 Flag Coolies and 1 t appal peon 1 ... 176-00-00 

Salary to J. I)e Venning ... ... ... ... 157-08-00 

J. Olliver ... ... ... ... 122-08-00 

W. RosBenrode ... ... ... ... 122-08-00 

Horse allowance for three ... ... ... ... 47-04-00 

Tent allowanoe for three ... ... ... ... 73-08-00 

3 Lascars for . I. De Penning ... ... ... ... 28-11-02 

4 Lascars for J. OUiver & W. Rossenrode ... ... ... 38-04-02 

Total Abstract, Sicca Rupees ... 3260-10-07 1 

Expenditure was increased at the end of 1818 by the arrival of Everest and 
Voysey [227-8, 353], and in October 1819 Lambton asked for his allowance for 
carriage of instruments to be increased so as to cover the many instruments he had 
acquired on his private account [ 257 ] , and also for 

two private or baggage tents for each instrument ; ... one for the guard, and one for the instru- 
ment and the. ..people who remain with it on the mountain. There is besides an observing 
tent. ..carried by three coolies. ... As these tents are built and oarried at my expences I wish 
that something equivalent to the tent allowance for five tents may be granted. 

I have for many years been using instruments for the publio service which are my own 
property, and, which being of the highest order, have cost me considerable sums of money 
[ II, 254 ]. ... With respect to the tents, I have never been in the habit of charging anything, 
even in the contingent account. The expence, however, becomes now so heavy that I venture 
to submit the circumstance to the consideration of Government". 

Becoming impatient at receiving no reply about the pay of his assistants and 
the strength of his escort, he put in a strong reminder in August 1820 ; 

As near three years have elapsed since my letter of the 28th November 1817 was submitted 
to the Surveyor General, without my having received any reply, ... and as. ..he is now on the 
sea-coast [18, 300 ], where he may remain for many months, I must beg leave once more to 
bring this subject to the notice of the Most Noble the Governor General in Council. ... 

If the additional escort is not approved of, it may be reduced, and the old number 
remain, ... but the parties in the field must have guards from the line. The paragraphs regard- 
ing the contingent expences and supplies of cash were all complied with when I was at Caloutta 
[ 228 ]. As to orders to the public functionaries, it will be better that they be given when I 
am likely to stand in need of them. The same with respect to the Commissaries of Stores. So 
that nothing now remains. ..but. ..what relates to the Sub-Assistants [ 379 ] 4 . 

Mackenzie still did nothing, but the matter was taken up by Hodgson directly 
he became Surveyor General [ 300 ]. He strongly supported Lambton's recom- 
mendations even though they added Rs. 672-15-1 p.m. to the expense of the survey ; 

I coincide.. .on the expediency of augmenting the salaries of the three. ..assistants, and of 
adding three more to his establishment. To state my reasons. ..would only be to repeat those 
urged by Colonel Lambton. ... In such important. ..operations. ..the truest economy is to employ 
a sufficient number of assistants of the best talents, and to afford them liberal allowances. ... 
As to the increased number of assistants, it seems a public advantage that as many young 
men as may bo useful should reap the benefit of the instruction they will, ..receive 5 . 

Hodgson's recommendations were accepted forthwith, and confirmed later by 
the Directors without the slightest demur 9 , so the manner in which they were held 
up by Mackenzie appears the more unreasonable [ 304-5 ]. 

On Lambton's death Everest had difficulty in procuring cash for official pay- 
ments, more especially as the Trigonometrical Survey had Iwen transferred to the 
Military Department under the same orders as applied to the Surveyor General [ 31 ], 
who recommended that as the Superintendent has suoh a large establishment, and 
may occasionally have to detach some of his people at short notice, ... and. ..make disbursements 
for contingent expenses. ..which cannot always be foreseen, and when it is considered that 
bis duties must frequently place him remote from the regular channels of payment, ... he may 
be authorized under pressing circumstances to receive advances, ... for. ..a considerable period 
must elapse ere the audited bills oan be paid in the regular course of disbursement 7 . 
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The utmost extent to which Government would relax pre-audit was to promise 
that orders will be communicated. ..to insure adjustment of Captain Everest's abstracts monthly 
on their presentation to whatever Pay Officer he may be at any time most approximate, by 
draft payable at the nearest practicable point to which Captain Everest may approach. 
Under this arrangement an irregular mode of transacting business will be avoided, and. ..the 
wants of Captain Everest's department will be sufficiently provided for 1 . 

The establishment taken over by Everest was ; 

Salary to Captain Geo. Everest, Superintendent Sicca Rupees 1300-00-00 

Allowance for carriage of instruments ... ... ... 394-00-00 

Pay of one Jemadar, one havildar, three naigues and 

thirty sepoys, with batta for 30 days ... ... ... 300-07-10 

Pay of 24 flag coolies and 1 1 appal peon ... ... ... 162-08-00 

Allowance for 5 private or baggage tents ... ... ... 110-00-00 2236-15-10 

Salary to H. W. Voysey, Esq., Surgeon, etc. ... 600-00-00 

a Dresser ... ... ... ... 40- 00-00 640-00-00 

„ Joshua De Penning, 1st Sub-Assistant ... ... 400-00-00 

Joseph OUiver 2nd „ „ ... ... 250-00-00 

„ William Rossenrode 2nd „ „ [382]... ... 250-00-00 

William Lambton 3rd „ „ ... ... 107-00-00 

Joseph De Penning 3rd „ „ ... ... 107-410-00 

Murray Torrick 3rd „ ,. ... ... 107-00-00 1221-00-00 

Total Sicca Rupees 4097-18-10 

Within twelve months he had lost the services of Voysey and Joshua De 
Penning [ 245 ], and young William Lambton [ 379 ] ; Joseph De Penning was 
discharged at the end of 1825 as unlikely to make a useful surveyor. 

As he advanced northwards through the wild hills north of Berar [ 243-5 L 
Everest had considerable difficulties about cash ; 

The unusually large amount of the contingent account for last month requires, I think, 
some explanation. ... It has been necessary to move all the instruments and heavy apparatus 
...above the Ghats to Hossungabad, where I have deposited them in a bungalow of my own, 
and as no regular charge is allowed for the carriage, ... I have been obliged to pay such price 
for cooly hire as the local authorities chose to fix. The transport. ..has been as cheap as I 
could. ..make it, but the expence is still heavy. 

I. ..carry about. ..a large sum of money, frequently ...4,000 rupees and upwards, ... at my 
own risk, and. ..advanced from my private funds. Still, it is a measure of absolute necessity 
in this desolate tract of country, and hence arises a monthly charge for coolee hire. ... 

I transmitted my monthly bills to the Paymaster at Nagpur in March last, with the request 
that he would forward the amount in Nagpore rupees. ... In lieu he sent me a bill on the 
sub-treasurer at Fort William. This bill was cashed by the Paymaster at Ellichpoor in Nagpore 
rupees at a loss of 4 Rs. 6 annas 7 pies per cent, and, as I was then entering a tract of 
country where these rupees only were current, I was obliged to abide by the loss. ... 

As the monthly abstract cannot be sent for payment before the termination of the month, 
I am obliged to advance the pay.. .as well as all contingent charges from my private funds. ... 
As it is impossible for me to violate the long-established custom. ..of paying up all arrears, 
I must continue to submit to the loss and inconvenience. ... It would, however, be of great 
service if a written authority. ..were.. .to enable... Mr. Olliver to draw the amount of the regular 
abstracts... in the event of my absence. Without such provision it is inconceivable what... 
confusion would take place in case any accident should occur to me 8 . 

The inability of "His Lordship in Council. ..to sanction any departure from the 
established rules" weighed very heavy on Everest, who pointed out that regulations 
were not devised for work in such inaccessible tracts, and that without 
some indulgence in the settlement of my contingent accounts, the total ruin of my private 
affairs is inevitable. ... I have no hope of escaping.. .a perpetual correspondence, ... the evil 
of which I must deeply deplore, because every hour is of importance to me ; because to the 
performance of my professional duties an undivided attention and mind free from anxiety 
are indispensably necessary, and because it will be. ..impossible to liberate my office from 
arrears of calculation. ..unless. ..my present correspondence be considerably -reduced. ... 

I have never evinced any disinclination to use my own private funds in the public service, 
but. ..have almost always large sums advanced on the public account 3 . 

The difficulty was eventually met by the deputation of a special commissariat 
official to undertake all disbursements ; 
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In 1824.. .the delay in passing my bills was such that I had upwards of 20,000 rupoes of 
my own money advanced on the public account, and carried about in my writing desk 
authority from my agents on native bankers in all the large towns near my line of operations 
...to the amount of 40,000 rupees. At length. ..orders were issued to the Pay Department to 
pay my monthly bills immediately on presentation at the nearest pay office, ... and a Com- 
missariat Agent, provided with funds from his own department, was placed in attendance. ..to 
...relieve me from all further concern with the contingent accounts 1 [415-6]. 

When Everest took furlough to Europe, he left under Olliver's charge 

Mr. Joseph OUiver, 1st Sub- Assistant ... ... ... Sicca Rfl. ... 400-0-0 

„ Win. Rossenrode 2nd ,, ... ... ... ... 300-0-0 

,, Murray Torrick 3rd „ ... ... ... ... 140-0-0 

„ John Peyton 3rd „ ... ... ... ... 107-0-0 

1 Sirdar ftnd 2 instrument couUes @ Rs. 7-2 ... ... ... 219-8-0 

12 principal flag-coolies @ Rs. 5 ... ... ... ... 06-0-0 

6 Hurkarahs (5! Rs. 8 ... ... ... ... 30-0-0 

1 Jemadar, 1 havildar, 3 naiks and 30 sepoys ... ... ... 332-0-8 

Allowance for 4 private tents @ Rs. 22 ... ... ... 88-0-0 

1 Dresser ... ... ... ... ... 40-0-0 

Total Sa. Rupees ... 1752^8 
Contingent expences. ..are paid by the Commissariat, and in order to preserve efficiency it 
is merely necessary that the native agent should be regularly supplied with cash to meet the 
current demands. ... Camels must be supplied by the Commissariat Department. ..viz., — for the 

office tent 2 camels — for the medicine chests 2 camels — stationery and book boxes 1 camel — 
Total S J . 

Olliver set out with his brief from the Surveyor General [ 261 ] ; 

You will despatch your abstracts on the 1st of the month to the Paymaster at Benares, 
by whom will be remitted to you without delay the draft for the amount. ... If you have a 
sufficient escort in waiting at Saugor at the proper time, you will be able to disburse the pay 
of the establishment in a short period after it shall be due. ... 

You will no doubt see the expediency of regulating your control over the establishment 
with such a mixture of firmness and kindness as shall attach all the individuals of it to the 
common object, and ensure the success of the survey. ... 

Keep a regular acquittance roll, which will always bear witness to your integrity and fidelity. 

You will pursue the example already set you by the Superintendent in your communica- 
tion with the civil authorities and Commissariat ; and your own good sense will direct.. .a 
tone of respect in all your addresses to officers of authority, whether civil or military 3 . 

He was from time to time disturbed by audit objections, as we all have been, 
and he appeals against a cut of Rs. 30 p.m. for rent of a house during the rains ; 

Secure shelter is essentially necessary during the rainy season for the office, ... laying aside 
the urgent advantage of obtaining efficient medical aid by taking up monsoon quarters at a 
military station, as also the advantage offered in the magazine in the way of sundry repairs 
and improvements to the instruments, etc. ... If the department were to remain during the 
rains at some village, ... it would even then be necessary to erect a temporary sort of thatched 
roof sufficiently secured from boisterous weather, as well as from cold blasts and damp. ... 

I have earnestly to solicit. ..some arrangement to free me from. ..retrenchment on actual 
expences. ... Independent of.. .office rent, objection is made on the sepoy clothing bill, and 
I am at a loss. ..to have that item arranged for. I have no competent authority to indent 
on any but the Commissariat Department for all items of contingent expences. ... Should... 
the charge for office rent [ be ] inadmissable, I must cheerfully submit to the decision and bear 
the loss, but. ..what would be expected of me in the way of having an office. ..during the 
monsoon* ? 

Control of expenditure was so close that the Surveyor General had to apply to 
Government before he could authorize Olliver to engage 12 pack-bullocks for the 
carriage of consumable supplies through Rewah and PaJamau, as they were extra 
to the seven camels authorized for Government property. 



'DDn. 286 ( C ), 22-5-33. • DDn. 1 71 ( 412 ), 20-9-26. • DDn. 201 ( 173 ), 11-1 1-25. < DDn. 
174 ( 36 ), 3-1-37. 



CHAPTER XXIII 



SURVEYORS 

Bengal : Topographical Surveyors — Revenue Surveyors — Quartermaster General's 
Officers — Madras ; Military Institution — Quartermaster General's Officers — Surveyor 
General's Officers — Trigonometrical Survey — Bombay — Uniform. 

WITH but few exceptions all Bengal surveyors were withdrawn for military 
duty during the Nepal War, and many of them did useful survey whilst on 
active service [ II, 40-3, 90 ]. The majority of military surveyors came 
from the infantry for, though the Directors urged the employment of engineer 
officers who were given special survey training in England [ II, 308-9 ; III, 317 ], 
these could seldom be spared, and Mackenzie deplores a shortage that compelled 
the employment of untrained officers on engineer duties ; 

If.. .employment. ..without the presumed necessary qualifications is sufficient, why keep 
up a Corps of Engineers at all 1 But if a body of officers, educated for the express purpose 
of conducting. ..works. ..of defence and of military architecture, is necessary, ... why should 
they not be in a sufficient number [ II, 309 ; III, 330, 340 ] l l 

He had only recently come up from Madras, and was shocked at the casual way 
that survey officers were appointed. Morrieson, for instance, was given a totally 
inexperienced assistant in the Sundarbans : 

Captain MacGregor never has been employed on any survey in any way whatever. This 
is his first step in the line of an assistant. He has never been in the Sundarbunds in his life, 
which is one continued net of rivers. Were his first attempts to be made with a perambu- 
lator and compass on shore, it would be hard enough to drive him out at once without having 
seen a survey even on terra firma. but, when placed in a boat at the mercy of currents and 
winds, getting his rate by a piece of string — with the numberless difficulties — he is sure of mis- 
takes. ... It would be. ..very unfair.. .his being directed to take charge of the survey. ... 

He ought not to go to the Sunderbunds now ; ... my being sick is unfortunate, but it 
ought not to place him in so responsible a situation. ... Had Captain MacGregor been permitted 
to join me at the time of his appointment, ... he would have seen enough of the country and 
the survey. ..to take charge of the business now, but be did not join, and lost the opportunity. 

When I was an assistant myself, and when I had Lieutenant Schalch as my assistant 
[ II, 1 7 n.2 ], it was always customary for the surveyor and assistant to be together during the 
season that the work was at a stand. I should therefore imagine that. ..Captain MacGregor's 
proper place would be with me if the boats are discharged 3 . 

Though Mackenzie had met Hodgson at work in 1814, he knew nothing of 
Herbert who was taking over the Garhwa.1 survey [ 35, 303 ] ; 

I feel very much at a loss ; all this would be removed by. ..the usual practice. ..of intimating 
when a surveyor is removed, relieved, or appointed, and whether the survey is to be con- 
tinued, and by whom. I do not by any means presume to interfere in their appointments, 
and only desire to be informed. ..to enable me to report when called on. ... 

Of Mr. Herbert, I am glad to hear your favourable opinion. The Principal, Captain 
Hodgson, would also have weight with me, ... but I consider the appointments of all surveyors 
and their assistants the peculiar prerogative of the Governor General [ I, 269 ], and when at 
any time' the opinion of the Surveyor General is asked as to professional matters, it should 
be framed on his knowledge of proficiency or talents. It is for this reason that I would recom- 
mend thai specimens should be regularly submitted. Had Mr. Herbert's field books only 
been sent down as I proposed, I could be prepared to bear testimony to his merits. You 
see Captain Hodgson declined this, and even quotes the regulations against it [ 347, 334-5 ]. 

1 DDn. 154 ( 63), 19-12-18 ; Engineer cadre, Bengal, 1820, 36 offloera only. 1 from Morrieson, 27-4-18, 
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Captain Hodgson's removal to another duty, and his giokneas, interrupt* his closing it. 
Mr. Herbert is a promising young man. Do you think he has experience enough to conduct 
operations that may oome in contact with the most scientific men in Europe f That he 
possesses ardour and all that theoretical knowledge that would justify his appointment in 
any common cose I can believe. ... Would it not be a good plan to put the whole of that 
Thibet survey, ... from the Jumna to Almora, under Captain Webb's direotion T Both, in 
fact, tho' separated at first by accident I presume, ought to have formed but one work ; Mr. 
Herbert might then be.. .advanced in salary and comfort, while he and the public derived 
confidence from Captain Webb's experience and talents. About the latter there can be no 
hesitation after the strong testimonial he has produced from the Astronomer Royal [ 44 ]. ... 

There is another officer in this country who has very strong testimonials from the Astro- 
nomer Royal ; he belongs to one of H.M.'s Regiments of Dragoons 1 . I know not how he comes 
not to be employed. I have not the honour of being known to him, but I presume it is owing 
to a modest diffidence that sometimes keeps back men of merit, and perhaps to a not illaudable 
spirit that, in time of action, keeps back solicitation. Such men should be sought for, provided 
the public expenditure permitted, but these economical regulations make us all timid. ... 

To return to the Kumaoon... surveys j ... I have latoly applied for an assistant draftsman 
to Captain Webb, a young man who T trust will be useful 2 , and if two native assistants could 
be attached to him, ... we might expect a good account of the whole of that country in a 
reasonable time. It has been now going on for 4 years, I think, but with a lame establishment, 
for.. .that work should never have been committed to two separate officers without aid or 
assistants. ... In such a situation, in wild tracts, in rugged narrow valleys where the passage 
from one to another is even a matter of difficulty to men in all the vigor of health, what is to 
be expected but... vexatious interruption, and. the result of all, ill-health t 

You will see, I am an advocate for all these works, but. ..on a regular system of subordina- 
tion — work well — and pay well 3 [ t-pa([e ]. 

He was most anxious to get Thomas Oliver as assistant to Herbert [ 38 ] ; 

When I last took occasion to mention your name. ..to tho Governor General, His Excollency 
seemed inclined to think the situation rather belonged to the Quarter Master General [ 334-7 ]. 
I almost gave up the pursuit in despair. ... I recommended the proposition again thro' Mr. 
Metcalfe's medium; ... I believe. ..it only requires now to be brought before Council. ... 

Drawings of plans hove at all time been considered an essential qualification for a sur- 
veyor. ... Drawings of all kinds, views, etc., have.. .promoted the advancement of officers, but 
that of map-drawing, tho' somewhat neglected of late, is. ..an essential, next to. ..adequate 
mathematical. ..knowledge, ... whose application to tho different kinds of surveys can only be 
acquired by practice 4 . 

Two surveys, Garo Hills and the Sundarbans, had been closed down because of 
the surveyors' death or sickness [ 12, 49 ], and after Garling's death at Hyderabad 
[ 117 ], Mackenzie urged the Madras Government to make it a regular practice to 
appoint a second officer to every survey, as had been recommended by every 
Surveyor General from Rennell onwards [ I, 270 ; II, 311 ]. 

From the interruption. ..and. ..loss of materials from the death or sickness of single officers 
employed. ..in distant and. ..unwholesome situations, ... I... [ suggest ] two expedients which... 
might. ..accelerate the completion of the provincial surveys, and. ..prove less expensive. ..than... 
appointing only a single officer to survey, sometimes of little practice, ... and not sufficiently 
...inured to the climate. ... 

1st. That to every surveyor on a provincial survey. ..an offioer as Assistant Surveyor 
be attached. ... Those assistants should afford specimens of their qualifications in geometry, 
mathematics and drawing, to the satisfaction of the Assistant Surveyor General at Madras. ... 

2nd. That in all cases of the death of officers or surveyors employed in the provinces, 
the next senior seal up the effects, and apply to the nearest competent authority, civil or 
military, for an inspection of the effects of the deceased, that the offioial documents may be 
transferred to the proper channel, and private property secured for the proper claimants. 
I believe this is already the practice in the military branch of the servioe 6 [ 341 ]. 

Though the Madras Government accepted these recommendations in principle, 
no immediate action was taken [ 341-2 ], and it was only in the revenue surveys of 
Bengal that Assistant Surveyors were posted as a matter of course. Hodgson in- 
formed Bombay in 1822 that under the Bengal Presidency 
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the Surveyors are all commissioned officers of the Hon'ble Company's service, and are usually 
chosen from their tried abilities, and appointed to conduct operations which have hitherto 
been of a geographical nature. There is no regular gradation, and the appointment ceases 
with the work. Occasionally a surveyor has an assistant appointed who is a commissioned 
officer also, and received a salary of 100 rupees a month 1 [IT, 311]. 

When Blacker took over charge he found himself left with only one surveyor 
in the Bengal Presidency 2 , though there were a number on revenue surveys under 
the Revenue Surveyor General [ 333 ], and others on road surveys under the Quarter- 
master General [ 27, 337 ]. When, therefore, the Directors called for surveys to 
provide a general map over the whole of India [ 283 ], he pointed out that 
at present there is not a single individual employed under the orders of the Surveyor General 
in India in the Bengal Presidency, except Captain Everest and his establishment, recently 
arrived on the Nerbudda ; nor am I acquainted with the names of any officers who are qualified 
to be employed on survey that are not already attached to the Revenue Surveyor Genera], 
or otherwise provided for. The paucity of Engineer Officers compared with the demands 
for their services in the field, in garrisons, with the Sappers and Miners, in the civil Building 
and Barrack Departments, leaves none disposable to exercise the elementary knowledge of 
surveying they acquired at Addiscombe [ II, 308 ; III, 283 ]. 

It is otherwise under the Bombay Presidency, where all the surveys are superintended by 
Engineer Officers 3 , some of whom are. ..found among the Assistants [ 343-4 ]. The Madras 
surveys continue to be performed by some few officers. ..educated at the Military Institution, 
assisted by the remains of the Revenue School, for there, as well as under the Bengal 
Presidency, the junior engineer officers seem to prefer other branches of the service. ... 

The pay. ..on this establishment is not inferior to that on either of the others. Yet, as on 
the Revenue Survey in the Company's abundant provinces there are fewer privations to be 
suffered than on general survey, ... whilst the allowances are the same, it is not surprising that 
individuals who have both lines open to them should have chosen that which presents fewest 
difficulties. It might be equitable perhaps on this account to propose a higher rate of pay for 
officers employed on general survey. ... 

To have systematic results there must be systematic instruction, and the only part of the 
Army who enjoy the opportunity of that advantage are the officers who are educated at Addis- 
combe. They, however, appear. ..not to covet employment on survey, and geodetic operations 
are consequently at a stand. In this dilemma, I can suggest no remedy but that of sending 
out professional surveyors as well as professional astronomers [ 185-6]. In both cases the 
individuals would be unacquainted with the language and customs of the natives, and 
unseasoned to the climate, .- . unquestionable evils ; but their skill and knowledge of natural 
science. ..much more than what can be expected from the casual self-instruction of military 
officers who have other pursuits, and no favourable opportunities for learning 4 . 
Hodgson was glad to find a useful surveyor in Alexander Boileau [ 24 ] ; 
As the Hon'ble Court is desirous that when...officers of the Corps of Engineers. ..be available 
they should be employed as surveyors [ 283-4 ] 6 i I made enquiry.. .respecting.. .such of their 
juniors as, having been a sufficient time in the country to have attained some local knowledge, 
might be desirous of being employed as geographical surveyors, and I was informed. ..that 
Lieut. A. H. E. Boileau, now employed in the district of Allahabad with the Sappers and 
Miners, was. ..an officer possessing the necessary qualifications 6 . 

Before his departure on furlough he pressed the worth of his brother officers 
in the infantry for any new survey ; 

The Bengal Army, which has never shewn itself deficient in talent, will furnish a sufficiency 
of qualified officers. ... Government is aware that the senior officers of Engineers, who possess 
sufficient local knowledge to make them useful as surveyors, have more pleasant and profitable 
duties open to them, and nothing but necessity, or a strong bias towards the science, ever 
made any man serve in the dangerous and arduous work of surveying ; the younger Engineer 
officers can be of no use as surveyors till they have a competent knowledge, not only of the 
language, but of the customs, prejudices, and peculiar feelings of the natives. 

These difficult attainments are required in no common degree by an officer who passes his 
life among them without any European Bociety, and whose business it is, not only to perform 
the mere professional part of his duty well, but to gather information. ... No small tact and 
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experience are requisite to know what questions to ask, and how to ask them. So different 
are idioms and feelings in England and in India, that what is considered complimentary in one 
is regarded as insult in the other. ... As has often been the case, a matchlock ball from a 
distance would warn him not to pursue investigations which appeared. ..laudable and harmless. 
Surveyors are always regarded with distrust and dislike by the natives, many of whom believe 
that they are oondemned to measure the roads and rivers as a punishment for crimes com- 
mitted against the State, and. ..may be insulted with impunity [ 149, 345 ]. 

I mention these things to show how utterly useless, nay prejudicial, any attempt would 
be to employ what have been termed "professional surveyors" who have not local knowledge ; 
that knowledge which places the Company's civil and military servants so high above all classes 
of persons in this country, or who could be sent to it. ... 

Young Engineers should, as the Court desired, be employed as surveyors when their local 
knowledge renders their services valuable, but. ..they. ..cannot be expected to remain in the 
most laborious of all duties longer than they can avoid, and we will find, as we always have 
done, that those who effect the most in the cause of geography. ..and scientific research are, 
and will be, the officers of the Native Army, captains and old subalterns, men accustomed to 
maroh from one extreme of this vast country., .to the other ; observers of localities and manners, 
and learned in the school of necessity and expediency. ... But I noed not dilate on the 
attainments and merits of the Bengal officers ; the records of many learned societies here and 
in England evince them, and will continue to do so if such merits are encouraged. ... 

In Hindoostan the lines of research run from the Nerbuddah across the snowy mountains 
to Tartary, and from the Indus to the borders of China on the east, and of this vast tract... 
muoh has been explored and surveyed, ... and a knowledge obtained of regions and rivers, of 
which a few years ago we hardly knew the names. ... And this has been done at a small 
expense, and by a few officers, not young Engineers taught to survey after the manner of 
schools in England, but by intelligent and well-informed offioers of the Bengal native array. ... 

Compared with the operations of the surveyor-geographers in tliis extended field, those of 
the other surveyors are like the work of coasters compared with that of navigators ; they are 
nevertheless sufficient for the purpose in hand, and the Madras and Bombay surveyors work 
with great neatness ; their maps are well drawn, and they have the great advantage of sub- 
ordinate assistants who excel in the mechanical duty of copying. If such were allowed to the 
Bengal geographical surveyors, they would be able to do much more, and to save the valuable 
time they are obliged to throw away on work which can be much better executed by native- 
born christians and native sub-assistants and draftsmen. By. ..their aids, the Madras and 
Bombay surveyors. ..conduct their operations with great regularity 1 [ 126, 281 ]. 

John Malcolm once gave the following advice to " Cornet M" [ Montgomerie ? ] ; 

A young man...ahould never be balancing about olimate or expences. If you are wanted 
to survey — if you get 100 rupees, 50 rupees, or nothing — you should volunteer. Calculation 
about.. .expense is stuff and nonsense. It should be your pride to be above these luxuries*. 

We have had ocoasional references to awkward situations arising from military 
surveyors not being under the orders of the local military commander [ I, 272-3 ; 
II, 288 ]. Mackenzie's advice to Buxton on this subject was eminently practical ; 

My private sanction would not do. ... You should report your coming away to the 
Commanding Officer where you are, tho' in fact you have nothing to do with military duties 
at present ; but it is an act of civility due from all officers to superior military oommanders 3 . 



Revenue Surveys 

For the start of the revenue surveys of the Upper Provinces of Bengal, Hodgson 
had to collect a number of surveyors and, though the work was entirely of a civil 
oharaoter, his choice with few exceptions lay with infantry offioers ; 

Though we may avail ourselves of a cheaper agency.. .in the details, ... the Superintendent 
of each survey must be a British officer, of experience, ...not only professionally as a 
Surveyor, but in the language and customs of the high-spirited natives of Hindoostan. To 
execute a difficult and delicate duty, he must possess firmness and moderation, ... to prevent 
or modify disputes between the landholders and his own assistants*. Though the.. .revenue 
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surveys are instituted for civil purposes, the officers... employed on them.. .acquire many quali- 
fications highly desirable to military men 1 . ... 

It is matter of no small difficulty to me to lay before Government the names of officers 
possessing all the qualities requisite. ... Captain Oliver, of the 6th Regt., at present employed 
in the mountains in succession to Lieut. Herbert [ 38-9 ], ... will not be available.. .before 
the beginning of next cold season. ... He bears a respectable character, is of sufficient standing 
in the service to have a knowledge of the manners and prejudices of the natives, and has 
sufficient skill.. .to conduct a survey. But of his real merits, capacity, and fitness, I shall 
have better opportunities of judging ere the period of his present duty is expired. ... 

Lieutt. Pemberton...I think well qualified to be an assistant. ... The name of this officer 
is. ..favourably known. ..as a distinguished student in the College [ II, 308 ], and an oriental and 
general scholar of promise. ... His character is highly respectable, and he has a competent 
knowledge of survey ing. ..for the station of an assistant [ 65-6 ]. 

There are at present at Moradabad two officers of the 24th Regt. N.I., who have lately, 
at the private request of Mr. Halhed, the Judge and Magistrate [ 152-4 ], ... been. ..making 
surveys of the civil and military stations of Moradabad. ... The plans are executed with 
commendable accuracy, and the field books accompanying them are correctly arranged. 
I do not personally know Lieutts. Bedford and Hadaway, but I think. ..they may be employed 
advantageously in the Rohilcund revenue surveys. They are officers of about 13 years 
standing in the service, and I understand their characters are respectable. 

I also. ..submit. ..the name of Mr. Horatio Nelson as a person whose services may be found 
useful. ... This gentleman. ..has been. ..in the Navy, and was latterly an officer in one of the 
Corps of Irregular Cavalry, which was disbanded, and.. .is consequently out of employment, 
.and is solicitous of being employed in surveying, for which he has some talents that may improve 
by experience. ... Worthy of trial as an assistant... on a salary of Rs. 250 a month [ 151, 165 ]. 

With a tribute to "'the well-known zeal and ability of Mr. Halhed", Hodgson ob- 
tained the appointment of Bedford Hadaway and Birnie Browne as assistant 
revenue surveyors in Moradabad District, with the prospect of early promotion. 
Pemberton took up three apprentices from Calcutta, and Nelson joined about the 
same time 2 [ 154 ]. Pemberton had to be appointed d.a.q.m.o., as he had less than 
three years service [ II. 309 ] ; 

Officers who have actually served one year with their corps shall in future be considered 
eligible to the situation of aide-de-camp, or to be appointed to the Quarter Master General's 
Department, and. ..after three years of regimental duty, they shall be competent to hold any 
other official situation open to officers of their ranks in the Army 3 . 

Oliver was posted to charge of the revenue survey of Delhi, and William Brown 
joined him as assistant after the rains of 1822 4 . 

Grant who had been working in Gorakhpur District for several years [ 20-2, 
151-2 ], had to take sick leave to the Cape, the Surveyor General obtaining a ruling 
for him to draw recess allowance during the whole period of leave ; "the amount, 
however, is not to be drawn until... return. ... Of course also if the survey should 
be discontinued the allowance will cease" 6 . He was relieved by Wroughton, who 
was promoted Surveyor from 1st October "when field operations commenced". 

Further changes occurred in 1823. Hadaway's health broke down and he 
died in April. Pemberton and Nelson went sick. Simmonds of the 28th Regt. N.I. 
was posted to Delhi, and Wilcox of the 30th to Rohilkhand. Both had served with 
their regiments upwards of three years. Wilcox wan a good oriental scholar, and a 
student of the College [ sup 

In July 1824, owing to the outbreak of the Burmese War, most military officers 
■in civil employ were recalled to military duty [ 151 ], and Government ordered that 
all public works likely to occasion any considerable disbursement and which are not of indis- 
pensible necessity... shall for the present be suspended. ... This Resolution applies to the 
employment of Military Officers on civil duties. ... The surveys oannot be suspended without 
serious inconvenience ( for the work is a most important one ) ; still, ... the inconvenience 
.likely to result from their discontinuance is muoh inferior to that which must be the consequence 
of a paucity of officers with the corps 7 . 
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Offloers on revenue surveys other than Delhi were withdrawn, end those not 
required with their military units employed on geographical surrey* under the 
orders of Schalch 1 [ inf]. In July 1825, after his death, they were transferred te 
the control of the Surveyor General [ 53, 68 ]. The following were the officers 
employed on revenue survey in 1824 ; 



Appointed 

iNnniM iSumtyor Otncral 

Capt. J. A. HodgMm 23-10-24 
Surveyor* 

Lieut. P.W. Grant ... 14- 9-21 

Leave to Cape, 10-8-24 to 12- 5-25 



R. Wroughton 
J. Bedford 
B. Browne 



Asst. 
Survr. 
Asst. 
Survr. 



Capt. 



Oliver 
Blake 



19-10-21 
5-12-23 
27-11-21 
19-12-22 
22-11-22 

1- 8-22 

8- 2-22 



Distriot Bonne** War 

Oorakhpur Burma, July 1826 to Doc. 1827. 
Oorakhpur Arakan, Oet. 1834 te Jan. 1834. 
Rohilkhand Asiam Valley, Deo. 1824 to Sept. 1B24. 

Sept. 182C 



Moradab&d ( N) Cachar, Jan. 1826 ; Banna, 
to March 1828. 



Liout. T. Fisher 
Eon. T. Prinsep 
Aiiistuttf Surveyors 
Lieut. R. B. Peraberton 
„ R. Wilcox 

W. Brown 
Capt. J. H. Siinmonds 
Dr. J. Duncan 
Mr. H. Nelson, uncov. ... 
Mr. J. Blechyuden, uncov. 
Mr. R. Macan 



lfl- 



8-22 
3-21 



1- 



-22 
-12-23 

22- 1 1-22 
5-12-23 

23- 1-23 
27-11-21 

9-10-23 
0- 7-24 



Delhi 
Nofikholi 
( ot Bullooah ) 
Sylhet 
Sundarbana 

Rohilkhand 



Delhi 

Kundarbans 
Rohilkhand 
Sylhet & Assam 
(jnrakhpur 



with regiment from Oot. 1824. 

Cachar, from Jan. 1824. 
Arakan, from Deo. 1824. 

Cachar & Manipur, from Jan. 1825. 
Assam Valley from Deo. 1824. 



Arakan, Nov. 1824 to June 1826. 

from July 



Capt. 



H. Tanner 



4- 7-2 



Arakan, Oct. 1824 ; Burma, 
1825 to March 1826. 

Bhagalpur 

The orders posting the surveyors to military duty read as under ; 
1st. That three temporary companies of Pioneers. ..bo raised at Chittagong. ... 
2nd. That the command and general superintendenoe...be committed to Captain J. A. 
Sohalch, Superintendent of Canals and Bridges [ 13 ], with the local rank of Major, and attached 
to the head quarters of tho Army during the present war. 

3rd. That the following officors bo placed under the orders of Captain J. A. Schalch 
with the least practicable delay ; 



Lieut. 



R. VViloox 
R. B. Pemberton 

G. Thompson 
J. A. Crommelin 



59th N.I. 
44th N.I. 
Engineers 



Capt. J.Taylor ... oth B.C. [14]. 
Lieut. J. Bedford ... 48th N.I. 
„ R. Wroughton ... 63rd N.I. 
„ B.Browne ... Artillery. 
4th. That the following uncovenanted surveyors and apprentices be attached [ 364-5 ]. ... 
R. Macan W. Polhill J. H. Schencks 

H. Nelson A. McPherson J. Dumbleton. 

That the Officers and Surveyors above-named be formed into a Department, distinct 
and separate from that of the Quarter Master General, to continue during the war, and to- 
be employed in the construction of bridges, improving or opeuing roads, and generally... 
facilitating the movements of an Army. ... Accurate surveys of the line of march, and of 
the rivers and streams in it's vicinity will be indispensible. ... 

That the officers composing the department, with the exception of the Engineer officers 
be transferred from the duties on which they are now employed, and attached to the Army, 
holding their present situations, to wluch they will return on the termination of the war. 

The Head of the Department will furnish the Surveyor General. ..with oopies of all surveys 
that may be made, ... and. ..on the termination of the war all records of the department 
■hall be delivered over to the Surveyor General 8 . 

The party from Moradabad came in to Fatehgarh on 23rd Ootober, and started 
down the river by boat almost immediately, whilst the party from Gorakhpur 
started down on 20th. Though Hodgson offered his own services and those of 
the officers of the Delhi survey, they were not required 3 . 
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In 1826 Hodgson reported that most of these surveyors had rejoined their 
surveys. Amongst new assistants now appointed were Alexander Hodges and George 
Fraser, the latter being brother to William Fraser of the Revenue Board at Demi 
[ 151 ]. Another was a civilian, Robert Terranneau, descendant of the French 
artillery officer of Chandernagore fame [ I, 221-2, 388 ], who was recommended 
by Halhed [332] 1 . 

In January 1827 Government refused to appoint Roderick Macdonald, because 
there were already five officers of his battalion holding staff appointments, the 
maximum number of absentees allowed [ 311, 399 ]. He was posted to the Meerut 
Survey a year later on the death of one of these five [ 158 ]. 

Under a rule that officers had to revert to regimental duty on promotion [ 342 ], 
Wroughton's transfer was ordered early in 1830 a ; though Herbert did his best to 
prevent it, and urged his industry and ability, 

as one of the first, if not the very first, of our surveyors. ... His place will not be easily supplied. 
If it be the intention of Government to continue and extend the system of Revenue Surveys, ... 
it would be very desirable and most conducive to the efficiency of the public service to retain 
Captain Wroughton in the Survey Department, nor do I hesitate to give my strongest.. .recom- 
mendation to that effect 3 . 

Though Wroughton was allowed to stay on till October to close the maps and 
papers of the Gorakhpur survey, Government insisted on his rejoining his unit in 
October 1830 [ 152 ]. He was reappointed in May 1832*. 



Quartermaster General's Officers 

The prolonged absence of Mackenzie at Madras, and Crawford's retirement, 
left the seat of the Supreme Government at Fort William without a Surveyor 
General during the critical times of 1816-7, when the Commander-in-Chief and his 
army had the utmost need for maps and survey advice [ 300 ]. In this situation 
Lord Moira, who combined the office of Commander-in-Chief with that of Governor 
General [ 225 ], conceived the idea of forming a regular cadre within the Quarter- 
master General's establishment, whose duties should include not only surveying, 
but also all the various functions of quartermaster [ II, 300-1 ]. Though it was to be 
somewhat on the lines of the Survey Branch of the Quartermaster General's 
department in Madras, the latter only dealt with military surveys that could not 
be undertaken by the Surveyor General's own staff. 

In Bengal, surveyors were only appointed under the Surveyor General for 
the duration of a particular survey, formally sanctioned, and not as members 
of an authorized establishment. Under the new scheme the Surveyor General was 
left responsible for the custody and compilation of maps, and for surveys specifically 
authorized by Government. For these he was invariably to call for officers of the 
Quartermaster General's staff, unless "war or the preparation for war" rendered 
them unavailable. This scheme was authorized from January 1817, and filled 
Mackenzie with alarm and despondency ; he very naturally considered it an 
infringement on his functions, and a potential source of friction [ 303-5 ]. The 
following extracts are taken from the Governor General's minute of 31st May 1816 ; 

The necessity for such a provision has been recognized with the army of Fort Saint George 
[ II, 321-2 ]. A Quarter Master General's Department, excellent in its operations, exists 
there, while the Q.M.o. and Deputy q.m.o., the whole establishment in this presidency, are 
nearly useless here for want of.. .instruments. ... At present we have a number of officers... 
annually employed in making surveys. The allowance to each is 586 rupees monthly ( Bs. 
618 for each of nine months, and Rs. 250 for each of 3 wet months, average 588 ). 

Say that ten officers are employed ; ... the amount of their allowances would meet the 
pay of ten or twelve officers. ..in the Quarter Master General's department. I should propose 
to take. ..all those of late engaged in surveys [ II, 31 1-2 ], except the Engineer Officers, who 
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have ample duties to perform in their ova line. ... All future surveys should be executed by 
the officers of this department. ... The department would stand thus ; 
Quarter Master General — Deputy q.m.g. — now existing. 

Six Assistants — of whom the two eldest should have superior allowances... 
Six Sub-Assistants — of whom three should have superior allowances. 

The names of the officers whom I recommend, with the salaries proposed. ..are annexed. 

It is beyond what has been employed in surveying in any one year ; accidental pauses... 
having frequently occurred in almost every survey. But.. .there will be great convenience 
in having an officer of this department at each of the principal stations, whilst the others 
are engaged in examination, measurement, and delineation in distant quarters. ... 

If the expense of those additional officers in the q.m.o.'b department shall not exceed 
Rs. 6,000 a month, it will be considerably short of what is now incurred for temporary sur- 
veyors. ... The Intelligence Department. ..should be a regular part of.. .the projected system. ... 

Taking the average expenditure for.. .surveyors during the years 1812, 1813, 1814 ( the 
surveys were mostly stopped during the war ), the monthly rate. ..amounted to 4,292 Rupees. 
The aggregate... salaries proposed by me fall short of that sum by a trifle. ... The allowances, 
which I think adequate, are much beneath what several of the gentlemen have been receiving. 
... On the other hand, ... their employment will now be permanent, whereas before they were 
liable to be ordered away to their regiments on any preparation for the field 1 . 

The allowances [ 348 ] covered all expenses, except that surveyors were allowed 
the use of instruments from Government stores [ 211 ]. The Surveyor General 
was still responsible for professional control. A General Order laid down that 
Officers of the Quarter Master General's department. ..are to be employed without any additional 
pay on geographical or other surveys. ... 

The Surveyor General's Office, as heretofore, is to be the depot in which all geographical 
knowledge, all plans, and field books, are to be finally concentrated. From tliat officer 
all the Quarter Master General's staff employed as above will receive their instructions, and 
to him they will report ; but their services are at all times to be immediately available for the 
more military line of their profession on the requisition of the Quarter Master General. 

Copies of all plans and surveys. ..shall be ultimately made out in the office of the Quarter- 
Master General at the Presidency, and sent for deposit to that of the Surveyor General 2 . 

The following officers were posted to this cadre on 1st January 1817, and nearly 
all employed on military service [ 82-6 ]. The Quartermaster General being 
Lt.-Colonal John Paton 3 ; 

A.Q.M.G. Capt. F. S. Sackville ... 28th N.I. at Headquarters. 

,, ,, E. Barton ... 29th N.I. with Reserve, Grand Army [ 34 ]. 
D.A.Q.M.O. 

1st Class Lieut. H. Morrieaon ... 20th N.I. Surveying the Sundarbana. 

J. Pickersgill ... 24th N.I. 3rd Divn. Grand Army [ II, 437 ]. 

„ „ H. C. Sandys ... 14th N.I. Nagpur Subsy. Force. 

,, ,, J. Franklin ... Iat N.C. 1st Divn. Grand Army. 

2nd Class Lieut. J. N. Jackson ... 23rd N.I. Supernumerary. 

H. Hall ... 16th N.I. with Reserve, Grand Army. 

„ „ E. C. Sneyd ... 3rd N.I. Nagpur Subsy. Force. 

„ „ W. Pateraon ... 30th N.I. 2nd Divn. Grand Army. 

„ „ Cornet F. Palmer ... 8th N.C. Officiating. 

3rd Class Lieut. E. F. StretteU ... 6th N.I. 3rd Divn. Grand Army. 

W. Garden ... 18th N.I. 1st Divn. Grand Army. 
R. S. Brownrigg ... 10th N.I. 

Mackenzie found it impossible to work this arrangement in a friendly way with 
the Quartermaster General, Franklin's survey of Bundelkhand being one of the 
first to disturb him [ 303-4 ]. Before the Nepal war Franklin had been under the 
Surveyor General and the oivil Commissioner. During 1817 and 1818 he was on 
military duty. On his resumption of regular survey, Mackenzie resented the 
interest shown by the q.m.g., and wrote privately to the Military Secretary that 
he had been 

ordered by His Excellency the Commonder-in-Chief to send the neoessary instructions 
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to Captain Franklin to resume the survey of Bundelcund. This was communicated to me 
by the Quarter Master General, with a very extensive indent for instruments. ... 

It has been always usual, and indeed necessary, that the Surveyor General should know 
what has been done before he can pretend to give instructions. ... On one point I have made 
up my mind long ago, that the same surveyor should, if possible, close the province, and... 
should be liberally recompensed for it. As Captain Franklin has been so long employed on 
Bundelcund, and as he had proposed before my arrival to send down maps of that province, 
it would certainly be desirable that he should complete its maps and memoir. ... 

As to instruments, such as we have got will be sent by dawk bangy, and the rest pur- 
chased ; ... but I doubt that the whole can bo sent, nor indeed do I think them necessary 1 . 

Two months later he records an interview with the Quartermaster General 2 , 
who was obviously anxious to be friendly : 

November 5th. Col. Paton called on me, and after some conversation proposed that his 
son 3 should be attached to my office — Said I would think of it at parting, but gave no encourage- 
ment — ...He stated to me in the course of conversation that all his assistants under my orders 
were entirely under my control, and that I was responsible for giving them the necessary 
orders — he had nothing to say to them — Yet, in conversation he proposed that I should write 
to him to propose Captain Franklin to survey Saugur — This I declined — and I thought it 
very odd he Bhould propose it. 

He insisted much that I should go over and dine en famille at his house, and see Mrs. 
Paton — newly arrived — Went accordingly. 

N.B. — In this conversation hinted there were other surveys proposed ( meaning Lieut. 
Johnston's of Bilsa )*, but declined further notice of it, though solicited. 

Mackenzie now obtained orders for Franklin to close survey in Bundelkhand, 
and after the belated submission of his fieldbooks for the first three months of 1817 
[81-2] Franklin was moved to Saugor 5 . 

About this time also, on representation from Franklin, who had previously 
been drawing full survey allowance at Rs. 618 p.m., Mackenzie obtained authority 
that officers of the q.m.o.'s establishment should draw this full allowance when they 
provided their own instruments'. 

He again complains of interference from the q.m.g. [ 304-5 ] ; 

That officer assured me the last time I saw him those officers attached to me were not 
under his orders — that they were entirely under mine — & if they did not follow them & I did 
not enforce them, ... it was my business, &c., &c. ... I wish to be relieved from the constant 
perplexity their situation occasions, aa I can never give any instructions or orders to them 
that is not frustrated from some other quarter. 

I was about to point out to Captn. JaokBon something I considered necessary, when, 
behold, I find he is on his return, [ 27-8 ]. ... Is not this, then, interference T ... His return 
is, I presume, by some order unknown to me 7 . 

This drew a firm ruling ; 

After the clear and precise mariner in whioh the organization of the Quarter Master General's 
Department has been detailed and explained, ... the most Noble the Governor General in 
Council is surprized to learn that any misconception should exist. ..as to the exact bearing 
and extent of... employment under the orders of the Surveyor General. ... 

Officers. ..were appointed originally. ..under the Quarter Master General to meet the call 
for eventual exigencies. While no demand should exist for their services in that line, it was 
understood that they were to proceed on those measurements of districts, frontiers, etc., 
-which had before occupied them. ... They were to be regarded as lent, ... and they were for... 
that special duty to be placed exclusively under the direction of the Surveyor General. They 
were to be exempt from the interference of the Quarter Master General as they hod. ..been 
from that of the Commanding Officer of their battalion. ... Their sole communication on every 
matter relative to that employment was to be with the Surveyor General. ... 

Captain Franklin has. ..been betrayed into an irregularity in addressing correspondence 
to Lieutenant Colonel Paton on topics properly recognizable by you. ... It is indispensable 
that Captain Franklin should comply with your requisitions. ... He should have addressed his 
application for leave of absence. ..to you, for the sanction of Government. ... 
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AU misconception... should be removed from the minds of the officers of the Quarter 
Master General's Department employed under your orders. Their ignorance and misconcep- 
tion of the established regulations leads to an unnecessary multiplication of correspondence 1 . 

Franklin's employment under the Surveyor General ceased on his arrival in 
Calcutta on leave about April 1820, after which he was employed as a.q.m.o. on 
sorting out stray maps in Government offices [ 290-1 ]. 

A later order provided that before an officer could be appointed to the Q.M.o.'s 
staff he should " produce a certificate, either from the Surveyor General, the Chief 
Engineer, ... or the Superintending Engineer of the province", that he possessed 
" a competent knowledge of the theory and practice of surveying 2 ". 

The following is a list of the Quartermaster General's officers in 1825 ; they all 
did useful survey at one time or another ; 

C awn pore 

with army in Burma 
Presidency 
Daoca 
Assam 
Saugor 
Nusscrabad 
Sylhet 
Ohittagong 



Major E. Barton 


[ II, i8o-l ] ... 


D.Q.M.G. 


Capt. H. MorricsoQ 


[ II, 43= ] - 


A.Q.M.G. 


,, J. N. Jackson 


[11,409] - 


A.Q.M.O. 
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Madras ; Military Institution 

In a despatch dated 15th May 1815* the Directors ordered the immediate 
closing of the Military Institution at Madras, on the grounds that the education 
given at the Royal Military College, which moved from Marlow to Sandhurst in 
1812 [ II, 308 ] rendered superfluous any further instruction in India [ II, 319-20 ]. 
Sir Thomas Hislop, Commander-in-Chief Madras, was disgusted at the decision, 
but the orders were peremptory, and his protest of no avail ; 

The students of the English college are doubtless well grounded in the. ..theory of Military 
Survey and Reconnaisance, but I am not aware that the subsequent labours of any of these 
young men in this country have added in any material degree to the great mass of geographical 
and topographical materials, with which the. ..students of the Madras Institution have enriched 
the records of the Company, and. ..of the civilized world. ... 

The Madras Army can at present boast of 119 young officers [ II, 320-1 ], whose scientific 
attainments. ..have rendered them capable of exercising the subordinate functions of the 
Quarter Master General's, the Surveyor General's, and the Engineer's departments. ... The 
annual expenditure amounts to pagodas 7,376-21-28, ... and even this sum cannot be con- 
sidered as expended without its immediate return, for 1,620 sq. miles are annually, and most 
minutely, surveyed during the field practice of the students [ II, 125-30, 214-5 ]. ... 

When Sir John Malcolm was sent to form an establishment on the Persian Gulph, ... young 
officers educated at the Military Institution. ..were attached to the expedition and, although 
its object was not prosecuted, they succeeded in compiling the best map. ..of the oountries 
between the Indus and the Nile that has ever yet been given to the world [II, 131, 280 ]. 

The service in Travancore was the next occasion on which the utility of this Corps was 
conspicuous ; a certain number of these officers were employed there with the greatest public 
advantage [ II, 130-2 ]. ... 

The military operations in the Deccan and in Malwa succeeded those of Travanoore, and 
4 Officers of the Institution were attaohed to the. ..field army. The country. ..had never been 
traversed by British troops except by General Goddard's detachment in 1779 [ I, 38-9 ], and 
the geographical materials collected ( in 1810 )...have given an addition of new important 
matter to the Surveyor General's Office that must be of the greatest consequence to all future 
plans of military operations in that quarter [ II, 134 ]. 

Lieutenant Bayley's conduot in the Quarter Master General's department during the 
expedition to the coast of Borneo received the most Mattering.. .approbation [ II, 381 ]. ... 



1 DDn. 146 ( 251 ), 5-6-20. 1 At J. XIX, 1824 ( 166 ) ; Wilson, W.J. ( 3H7 ). 'nephew oT QMG. 
•CD to M. Mil., 15-6-15 ( 17-8 ). 



338 



SUBVBYOBS 



From these very striking examples I would infer that the habits acquired at the Military 
Institution have a lasting effect ; ... for the.. .mental exercise to which the students are there 
inured... render the young men ultimately available for important duties. ... No instance is 
on record of any one officer of the Institution having been brought to a court martial, or... 
bringing another to trial ; ... none have been remarkable for extravagance, or ooncemed in a 
duel ; and. ..not one quarrel has occurred at the mess of the Institution. 

On every field service. ..since the expedition tn Javait has been considered important to attach 
to it some officers of this description — The operations in the Southern Mahrattah Country 
under the late Lieutenant Colonel Dowse [II, 166 ] — The Detachment against Kurnool in 
1813 — The force destined for Ceylon under Lieutenant Colonel Thomson — The Army of Reserve 
last year, and the Division in advance under Colonel Doveton [ 83-4 ] — have all been supplied 
with their due proportion of officers from the Institution. ... 

A certain number of officers have been permanently appointed to the Survey Branch of 
the Quarter Master General's Department, after serving respectively the prescribed period 
with their corps [II, 321-2 ], and have been employed, when not engaged with troops on 
field service, in planning... roads, ... and in framing the estimates of their expences, and. ..of 
the construction of causeways and small bridges. ... 

The officers. ..have also been employed in preparing military plans and memoirs of all the 
countries adjacent to the Eastern Ghauts, and have nearly completed this reconnaissance... 
from Paulghautcherry to the Kistnah. ... 

To conclude — the maintenance of the Military Institution. ..appears in my judgement to 
be intimately connected with the success of our arms in the field, and depends on the 
continuance of the permanent assistants in the Survey Branch of the Quarter-Master General's 
Department in time of peace ; for, unless Officers foresee the prospect of some possible 
advantage, ... it is hardly to be expected that they will exchange the comparatively small 
labour of regimental duty for the unremitting attendance required. ..at the Institution 1 . 

Formal orders abolishing the Institution were issued under a General Order 
dated 17th April 1816, in which 

the Governor in Council takes this opportunity of expressing his entire approbation of the 
mode in which the duties of Mathematical and Drawing Instructor to the Military Institution 
have been discharged by Captain Troyer of H.M.'s 12th Regiment. 

The Governor in Council has also noticed with the highest satisfaction the testimony borne 
by H.E. the Commander-in-Chief to the merits and acquirements of all the officers who have 
been attached to the Institution 2 . 

The great success of the Military Institution was mainly due to the ability and 
high character of Anthony Troyer, the Austrian officer brought out by Bentinck 
in 1803 [ II, 130, 315 ]. After the abolition of the Institution and a short stay in 
Pondicherry, Troyer settled in Paris until 1828, when he once again accompanied 
Bentinck on his return to India as Governor General [ 195 n.4 ]. 



Quartermaster General's Officers, Madras 

"The Survey Branch of the Quarter Master General's Department" at Madras 
-was formed in October 1810, on General Hewett's recommendation, to provide 
-a body of officers capable of carrying out surveys and reconnaissances of a military 
nature, independently of the Surveyor General [ II, 301, 321 ]. The branch com- 
prised 20 officers, all of whom had passed through the Military Institution [ II, 320-2 ] ; 
appreciations by Sir Thomas Hislop have already been quoted [ II, 319-20 ; III, 
337~8 ]. Though this branch was abolished in 1816, these officers turned out much 
valuable work in the Deccan during the pindari and Maratha wars of 1816 to 1818, 
under the able direction of Valentine Blacker, Quartermaster General. 

It was not the practice in Madras that the Surveyor General should draw all 
his surveyors from the q.m.o.'b establishment though this was definitely provided 
for in the similar establishment in Bengal [ 334 ]. 
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When Mackenzie resumed duty at Madras in 1815 he found only three officers 
at his disposal — Garling, who completed the survey of Sonda, or North Kanara, by 
September 1815 [II, 158-9] — with Conner his assistant — Ward, in charge of the 
Surveyor General's office at Madras. 

His first intention was to form four parties — Northern Circars — Nizam's Terri- 
tories — Coorg— Travancore. Allotting Garling to Hyderabad, Conner to Coorg, 
and Ward to Travancore, he obtained the promise of an engineer officer, Duncan 
Sim, whom he had known in Java, for the survey of Ellore and Masulipatam. 

From ray knowledge of Lieutenant Siin, ... his capacity and knowledge of the different 
branches requisite in the Surveying Department evinced while employed by me in the Trig- 
onometrical operations. ..in Java, ... ascertaining the distances at the attacks on Cornelis in 
August 181 1, where he was wounded in surveying... the new fort. ..on the east of Java [ IT, 135 ], 
I consider him a proper person to be employed on the survey in the Northern Circars 1 . 
Sim was, however, called off for the survey of Pondicherry and Karikal [ 98 ], 
and in spite of Mackenzie's protests was not released till 1819, when he was wanted 
for similar surveys of the Dutch territories at Pulicat 2 . 

The closing of the Military Institution left the survey of Guntiir Circar uncom- 
pleted, but at the same time released Mountford, who had been in charge. After 
completing the fair-mapping of the Institution surveys, and putting their records 
in order, Mountford was sent back to Guntiir with two of Mackenzie's sub-assidtants 
to complete the survey [ 95-6 ]. 

Before leaving for Bengal, Mackenzie secured the services of John Riddell, 
who had been one of Lambton's most able assistants [ II, 242-3, 245-6, 322 ], for 
charge of the office at Madras, an appointment which Garling resented as ignoring 
his seniority though, as a matter of common policy, seniority was not considered 
in selecting an officer for a staff appointment of this nature [ 318 ]. On Biddell's 
death in 1818 Mountford was brought down from Guntiir, and ran the office with 
great success till his own death in 1824. 

Mackenzie was now exercised to find a really capable officer for charge of the 
Northern Circars survey, which was of particular importance because it would not 
have the support of Lambton's triangles [99-101]. Though starting from a side 
near the Kistna [ II, pi. 16 ], the new survey would have to be carried forward to 
Ganjam on its own triangulation and base-lines, with astronomical observations. 
Though the assistant surveyors Dunigan and Scott held charge of the Guntiir 
and Ellore Surveys for two or three seasons, they were not able for independent 
charge of an important survey of so great an extent. 

Most of the officers reared in the Military Institution & with the Trigonometrical Survey 
have viewed the establishment of the Surveyor General's office since 1810 with distrust, & 
as hostile to their interests. So many were thrown out of employment, & it was impossible 
to employ them all. Thus situated, I could not run about to enquire into the comparative 
merits of Surveyors, or to engage gentlemen whom I would otherwise be glad to employ. 
While I was away, two were brought in that I am little acqainted with 3 , & 2 others are 
recommended. I cannot tell you the various solicitations I have had, whilst I had it not in 
my power to. bring in but one, and that is an officer of my own Corps. 

Meantime the solicitations for employment increase — bishops — judges — fair ladies — & 
grave magistrates — besides military friends in abundance 4 . 

He asked Mountford for a list of past students of the Military Institution and 
was particularly anxious to obtain the services of Montgomerie [ II, 320, 430 ] ; 

You may imagine my surprise at.. .being called upon to select two officers of the Madras 
Establishment to be employed on a survey of the Poonah Territory [124-5], ...after the 
intimation. ..offloially communicated to me at Madras of the entire abolition of any department 
of survey under the Quarter Master General [ II, 322 ; III, 338 ], and especially when you 
yourself was on the spot, who, next to Captain Troyer, was competent most properly to 
appreoiate the qualification of such surveyors as had been reared in the Military Institution. 

■from 80. 14-12-16; MPC. 12-1-18. •Pulioat tr. to Britiah, 182A. > Garling ft Connor. «DDn. 
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I conaider it, however, but just... to call your attention to the claims of Mr. Montgomery 
and Captain O'Donnoghue, both whose works are mentioned in the records of your office 
and whose conduct since.. .gives them an undoubted claim to be employed 1 . 

As to Engineers ; ... their present system of education at home eminently qualifies them to 
be employed as surveyors, or in the office of the Surveyor General, whioh ought to be open to 
all corps that are qualified, but until I find that Engineers can be retained on these duties, ... I 
must always decline proposing them, however willing I should be to avail myself of their 
qualifications, and desirous even to oblige individuals among them [ 330 ]. 

Mr. Sim's case is in point, whom I proposed for a survey in 1816, which was approved of by 
Government, and yet till this moment is retained on a duty entirely out of our view [ 339 ]. 
This is my creed as to the Surveying Department, ... and I have found nothing here [ Bengal ] 
to convince me to the contrary. In fact the Corps of Engineers in both the Presidencies is 
not Btrong enough to supply for professional duties and for surveys at the same time [ 328 ]'. 

I will beg to be relieved from all responsibility for surveyors. I did propose Mr. Sim in 
1816, ... and you see 1 have been thwarted, ... and this new system of ordering the Quarter- 
Master General to nominate surveyors while I was forbid to recommend an assistant for my 
own office ( as in Mr. Biddell's case ) is so completely at variance with the orders of the Court 
of Directors... that I wish to be clear of all responsibility 3 . ... 

For me to propose any officer by name would not be well received. ... Mr. Montgomery 
has the best claim immediately after yourself. ... If you represent to Government. ..that an 
officer should be appointed to take charge of the survey for which Lieut. Sim was originally 
intended in 1816, and that from which you were culled, and. ..whether the Surveyor General 
should not be called on for the nomination of an officer, ... I should be prepared to state my 
opinion. ... Mr. Montgomery is the first that stands in my list. Messrs. Ward and Conner 
will be disposable bye and bye, but they aro inclined for the Deckan. ... You will keep me 
informed of such officers as you think best qualified 4 . 

He was anxious that Ward should finish off Travancore himself [ 109-10, 341 ]> 
but if either he or Mr. Conner wishes rather to come North, I wish they would intimate so 
much, as I think the field in the Deccon or the Circars might be open bye and bye. ... Their 
report of progress is to me more satisfactory than any other survey, because I have leas trouble 
while their work is gradually going on to its conclusion. I think, however, that Ward parti- 
cularly, if not both, would like to have the merit of closing their work in their own names 6 . 

Poor Riddell committed one or two errors that have entailed on me some difficulty, but 
I did not like to contradict what he had done from the best intentions. ... One of these was 
his ordering the two surveyors in Travancore to act jointly, while I meant it for a temporary 
arrangement, to begin at each extremity [ 109]. ... This has occasioned an embarrassment, 
...and Mr. Ward might have. ..complained. ... Mr. Conner was only sent to assist in case of Mr. 
Ward's being taken off to the Tinnevelly side 6 . 

Mackenzie's embarrassment was due to Conner being senior in military rank to 
Ward, whom he wished to be responsible for the survey, though in fact they 
worked together in the friendliest co-operation. 

When asked to make official recommendation of an officer for Masulipatam, 
Mackenzie left the choice to Mountford, advising him to 

point out to the best of your judgement without partiality ; only, for God's sake keep clear of 
conceited persons. ... I always prefer steady men who will observe the line laid down for them, 
and conform as far as possible, candidly submitting their observations, but not resisting 7 . 

With regard to the survey of Kajamundry, ... an officer ought to be sent without loss of 
time, as it may bring discredit if these assistants are left without a check [ 339 ], ... I leave... 
you to point out the officer, ... and anyone you propose will be agreeable to me. Avoid 
litigious characters, who will battle with yourself, and perhaps attempt to undermine you, 
Chuse sensible discrete men.. .who will attend to instructions and understand their duty. ... 

I could wish that Lieut. McPherson was employed, as Mr. Montgomerie is otherwise provided 
for [ 111-2, 125 n.6 ]. ... The objection to McPherson as to drawing I do not consider...very 
material, provided he is correct and able to control the labour of others. ... I had a great 
regard for some friends of his, ... but that would not influence me if he were not competent to 
the undertaking. ... When you fix on your man you should pave the way by conciliating 
the Commander-in-Chief. In short, I leave it to your judgement but do not allow yourself 
to be crossed by the influence of any other 8 . 
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It was not until February 1820 that a suitable officer was found in Richard 
Hodges, but he died at Masulipatam in July. Another Institution officer, Charles 
Bnell, was posted in November, and held charge for the next fifteen years, without, 
however, proving quite the first rate officer that Mackenzie had hoped for. 

Mackenzie was greatly shocked by the death of Garling at Hyderabad in June 
1820, for though he had not found Garling easy to deal with he had known him 
for many years, and greatly appreciated his ability. He writes to Mountford ; 

Your letter of 15th ultimo notifying the unpleasant account of poor Captain Garling'a 
death reached me several days ago. It was soon followed by a private letter of Mr. Russell's 
of 8th ultimo, enclosing Hill's report [ 117 ]. ... After your own instructions to Hill, it only 
seemed necessary for me to add what seemed to have escaped your notice, and what more 
forcibly struck me from the several surveys on this side where papers have been lost by the 
death of surveyors. The best remedy is what indeed the practice of the service points out, 
viz., that a court of officers be applied for at the earliest opportunity [ 329 J 1 . 

Two months later he was much distressed by the duath of Hodges ; 
this coming so soon after Captain Garling's is a shock to the survey ; but I trust there are 
many whose talents and disposition incline them to a pursuit which is certainly not unpleasant, 
and I have ever found very interesting 2 . 

As the survey of Rajamun'lry is at present vacant, ...I really do not know where a oham- 
pagne, healthy, district can be selected in India for Mr. Conner, and I look upon low swampy 
plains to be just as unhealthy as hills. ... It is high time now to send an officer to relieve 
Mr. Dunigan. If a clever officer was sent there, that survey may be considered a good 
seminary where-from assistants may be occasionally detached to the Deckan when required. ... 

I think officer assistants on these surveys would be useful, ... because they acquire experience, 
and are ready to fill up vacancies. Poor Mr. Hodges suffered from this ; he had been too late 
from convalescence, and from England, to go at once into those hills. The next should be 
directed to the country near the sea, the delta of the Go la vary, for the first year at least. 

I hope you have taken care that Mr. Hodges' surveying materials be secured. I have 
pointed out. ..the method to be followed on all occasions [ 329 ]. ... Mr. Hodges' papers should 
be opened under the civil or military customary authority, and not left to Mr. Dunigan'a, 
Mr. Burr's, or Mr. Russell's discretion 3 . 

After a long debate he decided to send Conner up to Hyderabad ; 

Captain Walpole has been recommended to me for another survey some time ago, and I 
will not forget him ; it will be necessary, however, that he signify his own wishes, and whether 
he prefers to be employod in the Deckan — in Nagpore — etc. ... 

Mr. Poole also, and some others have been mentioned. I conceive Messrs. Ward and 
Conner should have a preference, otherways they may be thrown out, ... I could wish to 
know Mr. Ward's own wishes, as he is first on the list I have got. What was Captain Walpole's 
situation in the Military Institution [ IT, 320 ] ? Was he senior to you 4 ? 

With regard to the survey in the Nizam's country, I am as friendly to it as ever, that is 
to eay under due restriction ; but I can on no account submit to be made a fool of, to propose 
surveys and surveyors on my responsibility, who are to be under the sole direction of any 
Resident or other functionary [117, 304 ]. ... I think it likely that Mr. Conner will have the 
choice if Mr. Ward declines it. ... Many officers will be glad to be employed. ... I will send you 
soon a list of some who have applied, but I think Ward and Conner have a preferable claim*. 

Conner moved up to Hyderabad in February 1821. He got ill on the march 
and died shortly after his arrival. Mackenzie was not to learn of this further 
tragedy, for he himself passed to rest only a few days later. Conner was succeeded 
by Robert Young, of whom Mackenzie had written some time before ; 

Colonel Hazlewood, 8 an old acquaintance of mine, has wrote me about Lieut. Young, who 
is desirous of being employed on the survey, and he considers well qualified from his knowledge 
of mathematics and drawing. Aa Colonel Hazlewood shewed his judgement in first bringing 
Captain Kater to notice, who now makes such a figure in the department of science in England 
[ II, 232, 313 ; III, 238, 254 ], I am disposed to give credit to his recommendation 7 . 

Though the Madras Government had accepted in principle the need of an 
assistant officer in every party [ 329 ], repeated representations had to be made to 
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them on the subject 1 . On obtaining Noble'B appointment [ 114 ], Montgomerie 
advised Ward that 

the object of appointing an Assistant Officer. ..is that he may have an opportunity of acquiring 
a practical knowledge of the whole of the duties, ... and thereby rendered qualified to take 
charge.. .in the event of your temporary absence or removal. ... You will.. .communicate to 
him such instructions as his inexperience may require, and. ..keep him fully acquainted with 
the state of the work, so as to ensure its uninterrupted progress. 

I anticipate, however, that this will not be the only benefit resulting from your having 
an assistant officer, but that in due time the survey will thereby be much accelerated'. 

Without this wise precaution it would have been almost impossible to preserve 
the continuity of the Madras surveys, more especially that of the Nizam's Terri- 
tories, where casualties followed at an appalling rate. Robert Young, who did not 
take over charge until December 1821, died in July 1823, before George Arthur, 
who had been nominated assistant, had joined the party. Crisp, another Institu- 
tion man, followed Young and had Arthur as assistant until he was moved in the 
same capacity to Malabar. On Crisp's resignation in April 1827, he was succeeded 
by James Webb, who had been at the Institution from 1810to 1812. Morland joined 
as assistant a year later, and took over when Webb went sick in 1829. He held 
charge, with occasional breaks, for the next twenty years [ 119 ]. 

Both Ward and Snell had a number of assistants one after another, but the 
only two who achieved distinction were Du Vernet, who joined Ward in 1828, and 
Charles Hill, who joined Snell the following year. Both did excellent service for 
more than twenty years. We have already mentioned Duncan Montgomerie who 
succeeded as Deputy Surveyor General on Mountford's death in 1824, and in every 
way justified the high opinion Mackenzie held of him [ 320 1 ]. 

In 1829 Walpole, who had been Garling's contemporary in the first class of the 
Military Institution, was nominated Surveyor General by Lord William Bentinck, 
founder of the Institution, on the advice of Troyer, who had been its wise and 
able Instructor from start to finish [ II, 447-8 ]. 

Under the Bengal regulations Wroughton had to revert to regimental employ 
on promotion to Captain [ 152, 334 ]. Madras restrictions raised similar difficulties. 
Whilst officers could not be posted to survey till they had completed two years 
regimental employ [ II, 314 ], General Order of 23rd December 1827 ruled that, 

It being desirable to fix by one general rule the limits under which officers holding staff 
employments under this Presidency may retain them, or otherwise, on promotion to superior 
ranks, and to provide generally for all doubts or contingencies, so far as they can be fore- 
seen, ... the following limitations have prospective effect from this date ; ... 
Surveyor General — Deputy Surveyor General — . . no limitation 

Surveyors . . . . . . to the rank of Major, regimentally. 

The effect of this rule was that when an officer who had spent something like 
twenty years on survey was promoted to the rank of major, he either reverted to 
regimental duty, with which he was entirely out of touch, or else retired. In 
either case the survey lost an experienced and probably valuable officer. 

Trigonometrical Survey 

The happy choice of George Everest to be Lambton's first Chief Assistant is 
stated by Everest himself to have been personally made by the Governor General, 
who had been assured of his "eminent degree of science as a mathematician" [ 225 ]■ 
Reports had been made of his surveys in Java [ II, 137-8 ], and Lord Moira 
had taken special interest in "his successful exertions as an engineer in reoently 
clearing the navigation of the Matabhanga and other rivers " [ 15 ]. He had 
been selected to survey the fine of telegraph stations to Chunar [ 270-1 ]. 

Neither Lambton nor Mackenzie had any say in the seleotion, and, indeed, 
Lambton's own wish had been for Garling, who was working near him in the Nizam's 
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Dominions. Riddell writes in November 1817 that he had not 

the slightest idea to whom Lambton can be under promisee. In 1812, before I left him 
[ II, 246 ], ho frequently talked to me of his intention to go home for a year or two, A of my 
taking charge of the survey during his absence. He even went so far as to enter on the subject 
of allowances. Latterly...he had cut me completely. ... Garling, I think, must bo the man 1 . 

Mackenzie wrote at the same time, their letters crossing, telling that Lambton's 
survey was to be transferred to the Supreme Government, Public Department, 
and. ..a young officer of the Artillery, Captn. Everest, to be Head Assistant on a salary of 800 
rupees. Captn. Everest told me some time he had applied to Lambtnn, who had wrote him 
he had already engaged to a certain officer. 

I really think Lambton ought to have reserved the claims of yourself and of Mr. Hodges', 
and the latter ought without loss of time to apply officially to be employed on the survey. 
His friends at Madras wrote me about him 3 . 

And again, when writing of Lambton's proposals for his country -born assistants ; 

Coll. Lambton has proposed to add to his number also, and it is under reference to this 
office. As Lambton will be going home, and he is a stranger to Everest, I conjecture it is 
referable to someone else ; you may guess who. He also proposes an increase of pay to his 
people, but whatever is allowed for them, I shall contend for with us [ 228, 379 ]. 
Everest himself writes many years later that "When in 1817, I was originally 
nominated as first assistant to Lieut. -Col. Lambton, ... Captn. Garling, of the 
Madras Infantry, was my only rival" 4 . 

No record is found of any assistant being offered to Everest during the two 
years after Lambton's death, and he notes later that "demand for omcers in th« 
Burmese war prevented any assistant being appointed, ... even could any...havo 
been found who was both able and willing to engage in a work of the kind*". 

Neither Garling, Riddell, nor Hodge, all three of whom were dead by 1820, had 
shown themselves more than efficient surveyors and triangulators, or in any way 
possessed of the genius and force of character later displayed by Everest, to the 
glorious achievement of the Great Trigonometrical Survey. 

Bombay 

Dickinson held charge of the revenue survey of Bombay and Salsette Islands 
until 1821, when he handed over to his senior assistant, Tate, who brought the 
survey to a close in 1827. Both belonged to the Engineers, but their few engineer 
assistants were mostly removed from the survey during the Maratha war[ 122-3 ]■ 

Williams held charge of the revenue surveys of Broach and the more northerly 
districts of Gujarat until his retirement, when he handed over to Cruikshank who 
finally closed all work by 1829 [ 170-1 ]. Their assistants, all infantry officers, 
were at one time as many as seven. Cruikshank was considerably disturbed by the 
order that officers should not remain after promotion to Major [ 342 ] ; 

This department having been formed from the original Surveyor General's, and. ..being 
the oldest established in the Survey Branch under this Presidency, I myself served as on Assis- 
tant in it nearly fourteen years on very moderate allowances, and the two Senior Assistants, 
at present Captains Ovans and Newport, have acted in that capacity upwards of twelve yean. ... 

Neither myself nor these omcers win hope to retain for any period the situation of the 
head of the department, which is attained only after long and arduous service, and under 
considerable saorifice, ... being so entirely excluded by the nature of our employment from the 
general field open for military preferment. 

Considering the magnitude of the department, together with the great responsibility 
of the charge, and that the situation of the Head assimilates so much with that of a Principal 
in civil employment, I hope.. .to retain my appointment to the same rank as other military 
men holding Principal civil employment, and that the. ..two Senior Assistants, ... should be 
admitted to a higher class than that specified for Surveyors'. 

This application came to nothing, and the survey was closed down. Cruikshank 
was promoted Major, took furlough at once, and retired two years later. 

1 DDn. 151 ( 77 ), 26-11-17. ' obviously J. T. Hodge [ II, 407 ]. > DDn. 158 ( 308 ). 5-12-17. 
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For Sutherland's survey of the Deocan which started in 1817 before the close 
of the Maratha war, all the Bombay surveyors with any experience of topographical 
work were soon drawn in, besides officers borrowed from Madras [ 125 ]. The Madras 
officers faded out by about 1822, and when Sutherland became Assistant Surveyor 
General he handed over to Jopp about nine officers, all of the Bombay establish- 
ment. There were frequent changes, and on succeeding as Deputy Surveyor General 
Jopp handed over to Grafton. The number of surveyors was then reduced, until 
the survey was closed down in 1830, leaving the trigonometrical survey under 
Robert Shortrede, who became well-known later for his Logarithm Tables. 

Other surveyors to be noted are Thomas Jervis, of the Engineers, whose survey 
of the Southern Konkan gave rise later to lengthy controversy with Everest [ 127 ] ; 
Adams and Challen who surveyed Satara [ 17 1-2 ] ; and Stephen Slight who made a 
valuable survey of Kathiawar between 1822 and 1825. In 1827 Jopp was informed 
that no more officers were available, being "so much required with their corps". 



Uniform 

So far as we know, military officers wore the undress uniform of their corps 
the whole time that they were employed on surveys. Most certainly the students 
at the Military Institution were expected to wear uniform on all occasions. It is 
most unlikely, however, that the uniform worn by surveyors at work in the field 
was always punctiliously correct. In his account of an encounter with a tiger, Thomas 
Arthur attributes his escape from the fury of the tiger's first rush to the presence 
of mind with which he threw his hat, "surmounted with a black feather" , straight 
in the beast's face [ II, 378 ]. When his camp was raided by pinddris [ 409-10 ] 
Grimshaw of the Military Institution lost — regimental jackets — belt with breast-plate 
— sword — sash — regimental cap complete — regimental greatcoat ; but, if he only 
saved just what he was wearing at work, this came to shirt and trousers, straw 
hat, and a handkerchief ; uniform pattern no doubt ! ! 

It is almost certain that the surveyors of the Quartermaster General's Depart- 
ment wore correct uniform when on their "military surveys", and that surveyors 
working on the frontiers, or in contact with troops, would also do so, but we may 
wonder what kit Morrieson wore in the Sundarbans, or whether Lambton and 
Everest were correctly dressed in "regimentals" when taking observations with the 
great theodolite or zenith sector. Certainly Mackenzie is most correctly dressed 
in Hickey'a handsome portrait [ II, pi. 22 ], but was not that a special occasion ? 
Of all surveyors he might be expected to be the most punctilious in correct 
appearance on all occasions. On his way back to Madras in 1815, Crawford tells 
him that "the uniform for the Surveyor General is resembling nearly your own" 1 , 
that is probably to say, resembling that of the Corps of Engineers prior to 1806. 

In authorizing the formation of the Survey Branch of the Quartermaster General's 
Department at Madras in 1810 [ II, 321-2 ], it was definitely laid down that 
His Excellency the Commander-in-Chief is pleased to make the following alterations in the 
dress of the Army of this establishment. ... The officers attached to the Survey Branch of 
the q.m.o.'s Department, as well as the assistants of that Department, are to wear the plain 
uniform of an a.q.m.g., with plain buttons, and one epaulette on the left shoulder*. 

It would entail long research to determine the uniform worn in those days by 
officers of the staff and of the various corps and regiments in the three presidencies, 
and a comparison between the various portraits reproduced in these Records seems 
to indicate that considerable liberty was allowed 3 . Officers of Bengal Infantry 
battalions wore scarlet, with facings of buff, white, or yellow. Artillery wore blue 
with red facings, whilst Engineers wore scarlet with black velvet facings till 1806 
when the coat was changed to blue 4 . Staff Officers, probably including the Surveyor 

•letter of 6-1-15 j MFC. 12-1-18. "Seton Kerr, IV ( U7 ), 12-10-10. 3 MGO. 14-6-1785 discourag- 
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General, his assistants and deputies, wore scarlet coat with blue collar and cuffs, but 
an officer might well, weat his regimentals whilst holding a staff appointment 1 . 

Blacker was too much of a soldier to overlook the importance of uniform, and 
obtained authority for a pattern, not only for the Surveyor General, but also for 
his Deputies. He informs Sutherland that 

the Governor General has determined on a uniform for the Surveyor General of India ; and 
that, in oonsequence of a reference from the Deputy Surveyor General at Madras, the same 
has been assigned to him with the usual distinctions for a Deputy . 

You may possibly think a point of dress of not much importance, and I have accordingly 
adopted a private form of address, in case you were averse from changing whatever uniform 
you may wear at present. But if you prefer the established dress of this department, and 
will send round a coat which fits you, ... the proper uniform shall be made up here according 
to it, and transmitted to you with the official authority for wearing the same 1 . 

Hodgson was less interested, and writes to Montgomerie ; 

I do not know what you can do about the blue ooats ; certainly they are very ugly. It 
is bad policy making any class of officers wear that, or any other colour but red, which the 
people respect, and we should shew as much as possible. Here no uniform has ever been 
ordered for the surveyors, and I believe they wear their regimental ooats. 

I remember that Colonel Blacker, who was curious in matters regarding his own dress, 
invented a coat different from what Colonel Mackenzie used, and got it approved by 
the Governor General in Council, not the Commander-in-Chief. Colonel Blacker... sent to 
Mountford the pattern of this embroidery, and as the Deputies wear it. ..your Adjutant General 
might.. .give the surveyors baak their red coats, and you could trim them as you please. 

It is not, however, an affair in which I can interfere, but certainly the red ooat commands 
far more respect than blue or green ; at least such is the case in Hindostan, and it is not well 
to add to the prejudices entertained by the more ignorant natives against surveyors, whom 
many of them think are condemned to measure roads as a punishment for misdeeds [ 149, 331 ] 3 . 
This certainly implies that surveyors usually wore their scarlet whilst out on field 
work ! See also the front cover of Manual of Surveying for India, 2nd edition, 
reproduced below. 
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PAY & ALLOWANCES 

Bengal — Madras — Bombay — Great Trigonometrical Survey — Fieldbooka «fc 
Journals. 

fT^HE allowances fixed for Bengal surveyors in 1785 were Rs. 618 p.m. for nine 
I months of the year and Rs. 250p.m. for three months during the rains [ II, 326 ]. 
River Surveyors were allowed an extra 240 for the hire of boats. Assistants 
drew Rs. 100 p.m., with Rs. 195 extra if employed on rivers [ I, 277 ]. These 
allowances covered all expenses for instruments, stationery, transport and followers, 
but were over and above regimental pay, batta, gratuity, and tent allowance of 
military rank. With special sanction officers were allowed to draw instruments 
or stationer}- from Government stores, or to charge contingent expenses. 

The following table shows the basio rates of regimental pay and allowances for 
Bengal officers in the field 1 . In cantonments hedf-batta only was drawn, and 
allowances for Engineers were halved. House-rent and horse-allowance were extra, 
when applicable. 

Pay Allowances Battn Gratuity Total 



Lt. Colonel . . Rupe es 240 15U 600 . . 990 

Major . . 180 120 460 . . 760 

Captain .. 12u 75 180 36 411 

Lieutenant . . 60 50 120 24 234 

Ensign .. 48 50 90 12 200 



The Surveyor General of India drew an allowance of sonaut Rs. 1,500 p.m., 
and full batta wherever he might be [ II, 325 ] 2 . 

The regulation survey allowance did not provide for the heavy expense of 
travelling in the Himalaya districts, and Hodgson was quick to ask for relief ; 

The Burvey I am about to undertake will differ widely from those. ..carried on in level 
countries, and. ..much time and labour will be required in erecting signals. ..to be visible at groat 
distances. ... Many people must be employed. ..to fell the trees, and. . .to erect them ; also cordage 
to stay them, and large flags. ... To defray the expences of the above, as well as the carriage 
of the ponderous surveying instruments. ..in the mountains, where every article must be carried 
by men, as well as the. ..charges for measuring the base, and other expences to which a Surveyor 
in the plains is not liable, I respectfully entreat... that I may.. .charge such extra expences to 
the public account ; ... also. ..to indent on the nearest magazine for such cordage, bunting, tools, 
and other articles. ..as can be had 3 . 

Sanction was granted provided the contingent bills were countersigned in the 
Surveyor General's office. To meet a Bimilar petition from Webb, Government 
authorized a special allowance of Rs. 200 p.m. from 1st November 1815, that was 
later extended to Hodgson and Herbert. Webb estimated his transport expenses 
at Rs. 300 a month, with coolies @ Rs. 4 each, as against Rs. 84 in the plains 4 , 

Tents . . 20 Coolies Instruments . . 12 Coolies 

Bed k Bedding . . 3 „ Hooks & Maps . . 4 „ 

Table & Chair . . 2 „ Clothes, 4c. . . 8 „ 

Wines & NecesBarif.-i . . 12 for Servants . . 4 

Letters ..8 „ @Rs.5each. 

Hodgson's assistants, Edward Garstin and Paton, expected a staff allowance of 
Rs. 350 a month, but the Auditor General reduced it to the normal Rs. 100. On 
appeal they were allowed to draw the higher rate up to the date on which they 
received the auditor's ruling. As they found it utterly impossible to work in the 
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hills on subalterns' pay and this reduced allowanoe, they both resigned. Herbert, 
who followed, was able to manage as he drew the extra hill allowance of Rs. 200. 

Gerard, when working for the Board of Commissioners in Saharanpur and the 
Dun [ 22-3 ]- drew salary of Rs. 350 p.m. with special addition of Rs. 150. His 
assistant, Blandford, was allowed Rs. 200 p.m., as also was Webb's assistant, Tate. 
The geologist Laidlaw was allowed Rb. 600, as drawn by Everest and Voysey 
[266], and permitted to "draw from the Hon'ble Company's Apothecary. ..such 
medicines, instruments, tests, and other materials. ..as the Medical Board may 
oonsider necessary" [267] 1 . 

Both Hodgson and Herbert had the greatest difficulty in getting their allowances 
and contingent expenses passed by the Auditor General, the most frequent objections 
being the lack of fieldbooks countersigned by the Surveyor General, and their 
claim to draw full rates during months that were officially too wet for outdoor work 
[217-9]. Hodgson was particularl)' hurt that for the period November 1817 to 
January 1818, when he took leave and surveyed the route from Delhi to Jaipur 
with the Army of Reserve [ 34 ], it was ruled that he was entitled to nothing more 
than the Rs. 100 p.m. allowed to a regimental officer for keeping a route. 

My bills for survey allowances for.,.Novombor, December, January, and February also, 
have been returned unaudited. I imagine the reason for refusing payment of the three first 
months is that I was with the Reserve, but I...be<i to bo in formed... why the bill for February 
is not passed, as I was actually engaged in operations... belonging to the mountain survey. 

The sum of 2,472 rupees has been now deducted from my allowances, and the Auditor 
General has retrenched the allowances of Lieut. Herbert in such a manner that the Paymaster 
only allows him 150 rupees a month. Besides tho ordinary expences of an officer, his actual 
disbursement on account of extra carriage amount to 200 rupees monthly for hill coolies alone. 
... Thus there is nothing left but my regimental pay of 400 rupees, and the 150 rupees left to 
Lieut. Herbert, to pay.. .the public account and to support ourselves. 

I have been obliged to borrow cash that the survey may not stop, but I fear oannot do 
bo much longer, as money is not procurable in these mountains. For want of means, I fear ray 
researches will be greatly crippled. ..and that a foreigner may be able to penetrato where the 
officers of Government cannot, as without money I oannot bear the exponees, both publio and 
private, of both myself and my assistant. The Auditor General's reason for retrenching Lieut. 
Herbert's allowances is new, ... that his bills were not signed by me. ... I never heard. ..that 
the bill of an assistant. ..should be signed by the Surveyor 1 . 

As the allowances of a surveyor are not certain, nor his situation permanent, and. ..several 
embarrassing circumstances arise, causing great delay ere he can receive his salary, whioh 
he forfeits if siok [ 349 ], or is unable to make a certain daily progress which is ordered by the 
regulations to be 5 cosses per day [ II, 201 ; III, 197, 201 ], ... the surveyor in the mountains, 
far distant from the Presidency, finds himself... liable to forfeit his allowances. ... 

By the regulations all surveys are to be discontinued during the rainy season, ... but it 
is in that season alone, when the snow is to a certain degree melted, that we can best explore 
those deep recesses of the Himmalya where tho rivers originate. Nothing but.. .necessity... 
would tempt the surveyor to keep the field at a season...[ of] more than ordinary exposure, 
fatigue, and danger 9 . 

Respecting my survey bills when with the Reserve. The Deputy Military Auditor General 
stated. ..that I am. ..entitled to the allowances of 100 Rs. a month, being those of an offloer 
deputed to keep the minutes of a route. ... If entitled to allowances, I conceive it is to those 
I have always received as a surveyor, viz., 618 rupees a month. ... 

There is a great difference between what is required from an officer. ..deputed by his com- 
manding officer to keep the minutes of the route. ..and from an established surveyor with the 
very best instruments. ... Without routes we cannot move; ...when such are aorreoted by 
astronomical observations they become most valuable and important. The mere keeper of.. .a 
route cannot moke such corrections ; ... his allowances of 100 rupees a month would barely in 
three years amount to a sum suffioient to purohase merely the ohronometers I used 4 . 

Hodgson's difficulties were very real, for he had to meet all the expenses of the 
survey. Herbert, moreover, who was now doing most of the actual work owing 
to Hodgson's ill-health, writes that the retrenchment had reduced him 
to great difficulties. Sinoe the latter end of March last, I have been. ..expending on an average 
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200 Ba. a month, or indeed more. ... I have not received from the Paymaster any part of thii 
very considerable sum. Besides this, my personal allowance has been refused payment since 
December last inclusive, amounting to 1,000 lis. for ten months, ... a total sum of Its. 2,425. 
Of this, Rs. 560 is absolute loss, being the amount of the emoluments of my Company which 
I relinquished when I left my corp9 to join this survey. 

Difficulties have increased so fast upon me that I should long ago have been forced to... 
resign, ... had not my friends. ..furnished me with funds to meet the current exponces. ... I am 
indebted so largely now to individuals, in consequence of the long stoppage of my allowances, 
that I am really under the greatest difficulties as to how or where I am to obtain funds'. 

In a later letter he urges his claims to succeed Hodgson in charge of the survey, 
and draws attention to the very small salary 

granted to assistant surveyors, being only an addition of SO Rs. to what an officer would enjoy 
with his corps. ... This sum would never. ..induce an officer to embrace a line whioh is. ..ruinous 
to the health. ... Such an allowance is not an adequate remuneration for the exercise of that 
skill and knowledge which a surveyor.. .may be supposed to possess ; or even for the. ..constantly 
moving about, besidos the discomforts and expence attending a life continually passed in the 
field, and without any fixed habitation. ... 

I was actuated by a strong bias towards geodetical pursuits, as well as a natural desire to 
have my name connected with Captain Hodgson's in. ..his very interesting task — the measure- 
ment of the height of the Indian Andes. These motives... would have. ..retained me in this ill- 
paid situation, had he continued in the direction of the survey, but his appointment to another 
situation gives me, shall I say, a claim to look forward to some remuneration 2 . 

Some relief was afforded by the issue of special orders for the speedy payment 
of surveyors in the hills. This did not, of course, cover the case of Hodgson's 
allowances for the time he was absent with the Reserve Army, and these were not 
passed till the maps and fieldbooks were properly countersigned by the Surveyor 
General [ 1, 197 ; II, 217 ]. He could not, however, draw the special hill allowance of 
Rs. 200 for that period 3 . Even as late as December 1820 his full claims had not 
been settled because he had not complied in full with "established rules" 4 . 

Difficulties arose over the allowances for assistants in the Quartermaster General's 
Department, who were to draw their special departmental rate as a.q.m.o. even 
when serving under the Surveyor General [334-5 ]. Hugh Morrieson, working from 
boats in the Sundarbans, was no longer entitled to extra allowance as River Surveyor 
[ 346 ] "because of the permanence of the salary in the Quarter Master General's 
Department", which made no provision for the hire of boats, Rs. 240 for each boat 
per month. He was eventually paid on submitting contingent bills countersigned by 
the Surveyor General 5 . 

Because the permanent allowance of Rs. 400 p.m., made no provision for the 
supply of instruments, Franklin submitted a colossal indent which the Surveyor 
General could not possibly meet, and it was then ruled that these surveyors should 
"draw the established allowance of 618 rupees per mensem, to enable them to supply 
their own instruments" [ 211 ] 6 . 

For Jackson's road survey to Nagpur [ 27-8 ] Government agreed that an 
a.q.m.o. 's allowance could not cover all expenses, and authorised the payment of 
Rs. 2,160 as compensation for the loss of three elephants which had "been employed 
for the conveyance of the sick through the wild and unhealthy tract " 7 . 

Under a ruling of 1811 it was laid down that survey allowances might only be 
drawn for periods of actual survey duty [ II, 327 ]. In 1823 Hodgson, remembering 
his own case of 1818 [ 347 ], asked that surveyors should not only be allowed reduced 
allowances during temporary absence on medical certificate, but even full allowances 
if "able, in hopes of speedy recovery, to remain sufficiently near to afford a general 
superintendence from the nearest station" 8 . Government did not accept the latter 
suggestion, but agreed that in the case of "sickness duly certified by a medical 
officer" a surveyor might draw Rs. 250 a month when "temporarily. ..proceeding 
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to distant stations, on the river or otherwise " 1 . This concession was later extended 
to Bea voyages on Hodgson representing that there were no officers 
whose duties are bo fatiguing and so detrimental to health as those employed in land surveys, 
and the diseases incurred by constant exposure to the sun must generally be of a nature 
which voyages to sea, or to the Cape, are most likely to alleviate. ... No officer would wish to 
leave his duty to proceed to the Cape on reduced allowances, and at a very heavy charge for 
passage money, unless compelled by the strongest necessity 3 . 

Special permission web obtained for Wilcox to draw full allowances at Sadiya 
during the rains, after his strenuous tours across the hills in 1826 and 1827, 
on the plea of...having been assiduously employed, not in the. ..comparatively light labour of 
finishing plans, ... but in eliciting information for... those countries which we cannot expect 
...to visit. ... My few leisure hours were occupied in acquiring a knowledge of the Assamese 
language to fit me better for my duties of this season 3 . 

By a further concession he drew full allowances whilst at Calcutta during the 
rains of 1 828 that he might work more efficiently than in an Assam boat ; 
He was directed. ..on his way down to make certain surveys of part. ..of the Burmahpootra. 
He.. .arrived in Caloutta on the 12th Juno last, since which time he has been assiduously... 
employed in my office in constructing a valuable map of the course of the Burmahpootra from 
Goalparra upwards as far as he could ponetrate, and of the country and rivers of Assam 
generally, and of the contiguous mountains [ 64 ]. ... 

The surveyor. ..is of course at much greater expense at Calcutta, where he is obliged to hire 
a house, and also to keep up his pinnace and boat establialiment, that he may be ready to- 
return to his duty on the river when ordered ; for. ..in Assam the surveyors live in their boats,, 
which are their own property. ... I trust that Lieutenant Wilcox will be considered fully entitled 
to his salary and boat allowance during the present season 4 . 

Special authority had to be obtained before Burlton could draw any survey 
allowance in Upper Assam [ 60 ], the Surveyor General writing that 
on the 8th September lost Lieutenant Burlton was selected by the Commanding Officer in 
Assam to accompany Lieut. Wilcox on a survey. ... I do not know of any case similar to the 
present. Officers have indoed...been allowed to accompany surveyors on journeys of difficulty 
and interest, but for their amusement only. In this manner Captain Raper accompanied 
Lieutenant Webb on a survey in the Himalya mountains [ II, 74 ], but I am not aware of any 
allowances having been required in such instances. ... Remuneration might be granted for the 
time ho was actually employed. ..and put to extra expenses. ... Tho' not appointed an assistant 
surveyor, the duties. ..must. ..be of a nature not very dissimilar 5 . 

Burlton was granted allowances of an assistant surveyor with boats, and continued 
to draw Rs. 300 a month till his tragic death [ 64 ]. 

The appointment of surveyor on special terms often raised awkward problems 
for the accounts department, and the Surveyor General was questioned by 
the Civil Auditor respecting Mr. Bedingfield's allowances. In the very general terms in which 
he was appointed, ... no mention was made of his allowances, and they must now be ordered, 
as auditors do not go but on precise orders and sure grounds. ... I hope Mr. B. will be placed 
under Mr. Scott's immediate orders and payment, as he is best able to direct him [ 64 ]. ... 

You must remember in making your bills that the Auditor passes but does not pay them. 
... If you wish them paid here you should address them to the Sub-Treasurer. When any estab- 
lishments are charged for, the authority ought always to be quoted, and date for the order. 
It is very well for powerful. ..Secretaries to get sweeping orders passed, but when you go to 
Paymasters and Auditors, an authority is required for every rupee'. 

In spite of allowances which looked so liberal on paper, a surveyor's career was 
hardly a business proposition ; they had to provide 

their own establishments and instruments, and these are very costly, ... and several of the 
most ambitious have in their private possession some of the most valuable instruments whioh 
can be made in England. If tho surveyor is sick or otherwise interrupted in his work, he loses. 
his allowances during the time it is discontinued [ 347, 356 ], and altogether he cannot be deemed! 
to be over-rewarded for a life of solitude and almost unassisted toil 7 [ II, 327-9 ]. 

The salary fixed for the Revenue Surveyor General in 1823 was Rs. 1,200 a 
month, with Rb. 350 for office rent [ 306 ]. The revenue surveyors drew the standard 
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salary of Rs. 618 for nine months of the year whilst their officer assistants were 
allowed Rs. 250, as "the allowance to an Assistant Surveyor employed in geographi- 
cal survey is. ..too small for the arduous duties to be performed" 1 . 



Madras 

The salary for surveyors in Madras had been fixed in 1801 at 100 pagodas a 
month [ II, 230 ], which included the second half of batta, and pay of lascara. The 
allowances recommended by Mackenzie in 1816 were more generous in that they 
allowed the I -batta and pay of lascars to be extra ; 

In consideration of Lieutenant Ward's employment as Assistant in this office since 1810, 
in addition to his experience in the surveys of Canara and in the Ceded Districts, ... he should 
be allowed. ..the full allowances of a Surveyor, ... viz., 100 pagodas per month salary, with 
one Tindel and 6 Lascars, and the additional half batta of his rank. ... When a Surveyor does 
Ihis duty in this laborious service, this is no more than an equitable compensation. ... 

Lieutenant Garling's salary was fixed on the 5th February 1813, inolusive of all expenses 
Accepting lascars, at 150 pagodas per month [ II, 332 ]. ... I. ..recommend that a tindel be added 
...extra to the lascars allotted.. .by regulation 2 . 

Two extra lascars allowed to Garling were '' on account of a superior instrument 
which he used" [ II, 158 ]. Ward was allowed the extra tindal. 

Survey allowance for Engineer officers still remained at 37£ ps., the old rate 
based on ten shillings a day [ I, 279 ; II, 330 n.3 ], and this was all that Davies drew 
when on survey in the Deccan in 1817 [ II, 393 J 3 . 

Allowances were not cut during the rains, and Mackenzie writes from Bengal ; 

All surveyors' allowances are strictly laid aside here during the rains, & only 250 Rs. 
allowed p.m. ; the. ..allowances are better than ours ( except Mr. Garling's ), but the instru- 
ments are defrayed by the surveyors, & when they get any from the public stores, they must 
be paid for 4 [II, 221-3 ]■ 

In 1821 Ward drew — in addition to regimental pay [I, 279; II, 330] — personal 
salary Rs. 350 — difference of full and half-6a<to 67-13-0 — surveying lascars 70-6-3 
— total Rs. 488-3-3 p.m. From 1818 he drew a further temporary allowance 
for his extra employment in Travancore in the investigation of the limits of Tinnevelly and 
of the Cardomom Mountains... — 175 rupees per mensem — ...for the surveying season only and 
when actually employed on field duty, ... eight months in the year 5 . 

When Conner was posted to the Hyderabad survey he was only allowed the 
standard 100 ps., or Rs. 350, which he had drawn in Coorg and Travancore, and 
not the higher rate sanctioned for Garling 6 . The standard rate covered all 
items provided for under the old regulations, viz., "office rent, horse allowance, 
interpreter's allowance, etc. ", and Mountford refused to forward Young's application 
for rent of an office as he thought it the duty of the officer in charge 
to provide a suitable commodious and safe house for the deposit of the public property, ... and 
on no account to permit the maps, etc., to be kept during the monsoon in a tent, where they 
^re so liable to be injured or destroyed'. 

Young was allowed the higher rate after protesting that 
the duties expected of me ore not less arduous than those of my predecessor ; and the 
number of assistants being greater now than formerly, the sphere of those duties is consequently 
enlarged in proportion. ... It is well known to you how materially different the situation is 
to me to what it was to Captain Garling ; the liberal aid afforded to that officer by the Nizam's 
•Government in the prosecution of the survey lias been withheld from me [ 417-9 ]. ... 

The duties of a surveyor in these territories, if not more arduous, at least require more 
vigilance, and are attended with greater expenses than similar duties are in our own distriots 8 . 

Snell's salary in the Circars remained at Rs. 360, and his application for an 
lincrease was met by Mountford's unsympathetic comment that 

higher salary is merited by work requiring higher qualifications, or. ..greater expenditure on 
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the part of the individual. Under the latter view I don't comprize any expenses to be inourred 
for "raising mounds and cutting down timber to get a distinct view", ... If the work is very 
trying, the laaoars...may perform it ; if heavy, it should be provided for by bills on honour, 
and, in that ease, a previous view. ..should be submitted to Government for their sanction 1 . 

Snell made another effort, again pressing the absenoe of Lambton's triangulation 
through the Circars, which entailed extra work for building high mounds and 
clearing hill-tops [ 339 ]. Although this was supported by Montgomerie, Government 
refused to consider it, but permitted both Ward and Snell to "submit statements 
of the actual charges incurred... for work beyond what their authorized establish- 
ments of laacars were adequate to perform" 2 . This rule was also applied to the 
Hyderabad Survey when Morland took charge in 1829 s . 

The staff salary allowed to Riddell as assistant in charge of the office at Madras 
was 70 ps., being that of officers of the first class of the Survey Branch of the q.m.o.'s 
department. For Mountford this was increased to 100 ps., or Rs. 350, as for field 
surveyors. On the upgrading of the post to Deputy Surveyor General, the salary 
was increased to Rs. 500 [ 320 ]. 

The Burvey allowance of a military officer holding the appointment of assistant 
surveyor was Rs. 122-8, the same as for a civilian assistant promoted from sub- 
assistant, but oxtra to rogimental pay and allowances. From December 1829 the 
military assistants had their salaries raised to Rs. 180 a month as soon as they were 
reported fit for survey duty 4 ; 

The object for which young officers were recommended as Assistants to officers in charge 
of provincial surveys having been more with a view of their acquiring a perfect knowledge 
of the duties of surveyors than the expectation thai much benefit could be derived from their 
services for some time aftur their appointment, the small monthly salary of 122$ rupees... 
could only have been intended to cover the extra expense to which thoy arc liable. ..in the 
field, and could not bo., .a sufficient remuneration for officers capablo of performing the very 
arduous. ..duty of surveyors 6 . 



Bombay 

The salaries of surveyors in Bombay were fixed quite independently of those 
of the other two presidencies. 

The personal salary drawn by Williams as Surveyor General before the abolition 
of that post had been Rs. 702 p.m., in addition to Rs. 500 as Revenue Surveyor, 
or "member of the Committee of Revenue Survey", and Rs. 250 establishment 
allowance, amounting in all to Rs. 1,498 p.m. [11,325 ]. In his protest against 
being superceded by Hodgson as Surveyor General of India in 1821 [322], he 
pressed for the recoupment of all his private expenditure on the preparation of 
geographical maps since 1815. The Bombay Government granted him a monthly 
establishment allowance of Rs. 80 for the whole period, and asked the Directors to 
authorize a further allowance of Rs. 700 a month, equivalent to his former salary 
as Surveyor General. This the Directors cut to Rs. 200 [ 322 ]. 

On his appointment to oharge of survey of the "Northern range of Ghauts" 
in April 1818 [ 122 ] 6 , Sutherland was granted a salary of Rs. 500 p.m., that was 
continued when he was given charge of the regular survey of the Deccan, "which" 
writes Elphinstone, "does not appear adequate to so extensive a charge" 7 . This 
same salary was continued on his appointment, first as Assistant, and then as 
Deputy, Surveyor General [ 323 ]. He was disgusted at not being given any increase 
of salary to meet increased responsibilities, but his appeal to the Directors after 
his return to England, was sternly rejected 8 . 

Rates of pay for assistant surveyors' varied considerably. The standard rate 
for a junior assistant was Rs. 4 a day, but Engineers drew Rs. 262 a month. On 
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the Deccan survey no previous agreement had been made as to the pay of the 
surveyors lent from Madras, which led to considerable inequality 
in the allowances of the Assistants in Major Sutherland's survey, from the officers belonging 
to different establishments, and to different branches of the Army. ... I am not certain what 
the Madras allowance. ..is, but I believe it is about 76 pagodas, or 282 Rupees 1 . 

No settlement had been reached a year later and Sutherland pointed out that 
Captain Challen...has performed the most useful duties on the allowance usually granted to 
officers employod in taking routes, viz., 120 rupees per mensem ; the other officers have no 
staff salaries. The ease of Captain Boles and Lieutenants Perry and Montgomerie is 
peculiarly hard. ... They have not only been without any allowances whatever, but have absolutely 
incurred considerable expense out of their private funds. ... As these gentlemen belong to 
the Madras Presidency, they might be paid... according to the regulations of that establishment 8 . 
It was decided eventually that all assistants on the Deccan Survey should draw the 
rates allowed on the Gujarat revenue survey ; 1st Assistant, Rs. 300 ; 2nd Assistants, 
Rs. 250 ; and 3rd Assistants, Rs. 120 p.m. 

Engineer officers when appointed 
to the charge of fortresses, or employed in the Superintendence of Public Works, on Surveys, 
are entitled to drew the extra personal allowance of their respective ranks, viz. — 700 Rs. per 
month to a Field Officer — 120 Rs.. .Captain — 262 Rs... .Subaltern — and then only during the 
time of their actual employment 9 . 

On his survey of Kathiawar [ 127-8 ], Slight drew staff pay Rs. 600 p.m., 
the same as drawn by Jopp in the Deccan. Jervis, also an Engineer, asked for his 
allowances to be increased to the same as Slight's ; 

Lieut. Slight Lieut. Jervis 

Staff Pay 500-0-0 300-0-0 

Full batta 120-0-0 120-0-0 

Tcntiigi- 86-3-0 66-3-0 

Gratuity 24-0-0 24-0-0 

Nett Pay 62-0-0 62-0-0 

Establishment 290-0-0 412-0-0 



Grand Total 1,062-3-0 984-3-0 

Jervis was told to wait ; 

The extensive Department of which Captain J opp is at the head [ Deccan survey ] constitutes 
a much stronger claim to high allowances than. ..any single survey. The allowances of Lieut. 
Slight were fixed at a high rate in consequence of the expected short duration of his employment. 
As a general rule, however, the salaries of such appointments must. ..be regulated by the duties, 
and not by the. ..abilities, still less by the standing, of the officers employed in them. ... 
The Governor in Council thinks it necessary to record his dissent from the principles 
advanced by Lieut. Jervis. He is sensible of his zeal and ability and... statistical enquiries... 
will. ..decide on. ..some separate remuneration for that duty when it is completed 4 . 



Great Trigonometrical Survey 

Lambton's survey salary at the time of his transfer to the Supreme Government 
was 400 pagodas, equal to 1,400 Madras, or 1,300 sicca rupees [11,335 ; III, 324]. 
Everest and Voysey were both appointed with salaries @ Rs. 600 p.m. 

On his journey from Chunax to Hyderabad [ 271 ], Everest of his own accord 
made a survey of his route, 750 miles 6 , and finding that he had no time to 
protract it, asked that he should be allowed "an adequate salary" for the period 
of the journey, to cover the pay of draughtsmen who should map it under his 
supervision. His application was referred to Mackenzie, who commented ; 

It is a fixed principle with me that labour and meritorious exertions ought to be well paid. 
Work well and pay well [ t-page ]. The rules of the service have provided for this to an extent 
that has been generally admitted, encouraging to officers of the rank of Subalterns and Cap- 
tains. In extraordinary cases Government have always exercised their undoubted privilege 
to discriminate. ..and to consider particular cases with liberality. ... 
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When officers or other individuals have not been specially appointed to any survey, and 
not provided with any fixed stipend, it has been the practioe that.. .the results of their observa- 
tions have been presented to Government, who. ..have awarded sometimes the full Surveyors' 
allowances. ..for a reasonable period ; in other instances a round sum as a compensation. ... 
I have experienced myself the liberal consideration of Government repeatedly, and know that 
others have been allowed time to complete their work, and have received. ..compensation. ... 

In Captain Everest's case, ... lie is allowed. ..salary as assistant to the Trigonometrical 
Survey, which I consider him entitled to from the day he left the Telegraph duty to join Colonel 
Lambton. ... This is, however, contrary to the custom that prevails here, but not at Madras, 
that the surveyor draws not the allowance till he commences the survey. ... No precedent 
whatever exists of a salary and surveyors' allowances being both drawn by one person. 

On Captain Everest's relinquishing the Telegraph duty by order, and leaving Chunar, 
he applied to me for instructions to survey, but I did not consider myself warranted to issue 
any instructions to Captain Lambton's assistant, both from an idea that the principal routes 
to Hyderabad by which he would travel had been already surveyed, ... and my. ..instructions 
might have interfered with the material object of his early joining his Principal. ... 

It appears that Captain Everest has availed himself of this occasion to survey the route, to 
take observations and to ascertain heights etc., but unfortunately he has not protracted hia 
work. ... I am aware that. ..it is difficult to protract the work from clay to day, and I have 
myself usually allowed the 3rd or 4th day for this [ 201 ] ; the field books also should be wrote 
in such a way that they may be protracted afterwards, if sickness or accident, m is too often 
the case, should prevent the surveyor doing it early. 

Captain Everest proposes. ..at the utmost to calculate the latitudes, and give a general 
superintendence to the construction by some other. ... Tho' I think a draughtsman might 
be useful. ..in writing names, I have never known the protraction of the field work left by the 
Surveyor to other hands... — it certainly requires some knowledge of the details. ..to lay down 
the work of another by protraction — I have never known an instance of it. ... Colonel Lambton's 
opinion should be referred to, both of the benefit of the work, and for the aid which his 
establishment might give 1 . 

Everest had no opportunity to protract this survey, nor any special reward ; 
on the other hand he drew full pay as Assistant in the Great Trigonometrical 
Survey from the day he left Chunar, 16th October, to the day lie reached Hyderabad, 
26th December. He tidied up hia fieldbooks and put them away till his return to 
India in 1830, when he passed them to the head draughtsman for protraction. 
It was not until 1840 that he submitted the resulting map to Government 2 . 

There were special rules regarding private house rent, and special sanction had 
to be obtained for drawing of office rent. During his visit to Caloutta in 1825 
to close the affairs of the survey before proceeding on leave, Everest tried, without 
success, to obtain rent for a house in which to put the records 

of my department in as intelligible shape as I could ; ... without resorting to it I could not 
have superintended what was going forward on the port of my subordinates. The house which 
I have hired costs me 225 Rs. per month. ... I have never yet drawn any allowance, or mode 
any charge for house rent, but have always dedicated the greater part of my own bungalow, or 
one of my best tents, to the purposes of an office, thereby renouncing all pretensions to 
individual comfort [ 256 ] s . 

Whilst Government rejected this claim, they allowed house rent to Olliver ; 

His Lordship in Council considers the claim advanced by Captain Everest for house or 
office rent altogether inadmissable. With respect to the application submitted by Mr. Olliver 
for a house rent, ... with reference to the expenses of a residence in Calcutta, and the great 
difficulty of procuring any suitable accommodation on terms more moderate, His Lordship in 
Council authorizes him to draw a monthly allowance of 70 rupees for a house*. 



Field Books & Journals 

Under regulations which dated from 1796, every surveyor had to send in a 
monthly progress report to the Surveyor General, together with copies of fieldbooks 
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and journals. Without the Surveyor General's certificate that satisfactory work 
had been done, the Military Auditor General could not pass any bill for surveyors' 
allowances [ I, 197 ; II, 217-20 ] x . 

Time after time various Surveyor Generals had issued detailed instructions 
regarding the preparation of fieldbooks, and protested against delay in their sub- 
mission, or slovenliness in their preparation 2 [ II, 219-20 ], and Mackenzie was 
horrified on his arrival in Bengal in 1817 to find that, since Crawford's departure, 
these regulations, amongst others, had been but little heeded [ 290 ]. Though the 
surveyors pleaded special circumstances, and gave plausible excuses, yet he was far 
too conscientious to allow any relaxation of rules. So long as fieldbooks or regular 
journals, or the resulting maps, failed to reach him, he would not certify that any 
useful survey had been accomplished. 

The surveyors pleaded that it was more important to get on with the work 
than to sit down and make copies of fieldbooks — their original books could not be 
sent in because computations and protractions had not been completed — no maps 
could be drawn until the triangulation had been adjusted to the astronomical 
observations — they were entitled to full allowances right through the rains because 
that was the only period when field work in the mountains could proceed — it was 
most unfair that the Paymaster should withhold payment and leave the surveyors 
to make vast payments from their rapidly dwindling private resources [ 347-8 ]. 

All this was true, but Mackenzie protested firmly when Hodgson handed over to 
Herbert after working nearly three years without sending in a single map ; 

The Surveyor General is expected to call on all surveyors relieved from that duty for 
the materials of the surveys [ II, 218-9 ], and in this case no materials, maps, sketches of the 
work, excepting field books, having come into the office. ..he deems it expedient, ... both for 
the preservation of the materials of a work that has lasted three years, and to enable him 
to perform his duty. ..of the general direction, ... to solicit his Excellency's instructions whether 
this survey is to be further carried on to its conclusion, and by whom it is to be executed. 
... Considering the distance from hence, the difference of the seasons of the country, and the 
interest that the survey of the countries towards the heads of the Ganges may excite [ II, 84, 
89 ; III, 46-8 ], he would. ..suggest. ..measures being. ..taken on the subject. ... 

From all these surveys, none of those communications. ..that have been usually furnished 
both in this Presidency and in Madras. ..are now sent in to this office. From the survey of 
Benares [ II, 36 ], that of Kumaoon [ 44-8 ], that of Sirmoor [ 29-37 ]> that of Bundelcund 
[81-2, 303-4], no plans, maps, or sketches. I do not mean to find fault with this, as there may 
good reasons for delaying them ; but how is it possible for me... to offer any propositions on 
these particular surveys without I have materials to go on T 

...From Captain Hodgson's side.. .even the field books are either delayed. ..or unintelligible 
— the only check I have on the surveyors 3 . 

He consulted Thomas Wood [ II, 457 ; III, 300 ] as to the regulation 
which requires surveyors on closing a survey, or on being relieved from one by siokness or removal 
to other duties, to deliver over all the materials... to the Surveyor General, and what is intended in 
this ; the maps, plans, notes, and journals, I presume. ... 

We have, or are likely to have, two or more removals, ... and as I do not find that this rule 
was practiced of late ( I mean in Colonel Crawford's time ), I am unwilling to take it up 
without I find it was expected. Yet I certainly see the benefit of it, and that when a survey 
is to be continued all its former proceedings ought to be forthcoming. ... I would not like to 
propose anything unusual or harsh, and I am always an advocate for giving ample time to 
surveyors ; on the other side it is necessary to eeoure my own side*. 

Mackenzie still refused to give Hodgson the certificates necessary for his allow- 
ances, not accepting his fieldbooks alone as sufficient, and Hodgson writes bitterly ; 
Having been long suffering from ill health incurred in the prosecution of my duties in the 
mountains, I am ignorant whether any, and what, report respecting my field books from 
February to the 10th August 1818 has been made. ... Conscious of having always done my 
duty to the utmost of my powers. ..I am not aware of any solid objections that can be made 
to my field books. ... If there are such, I respectfully entreat that.. .the field books may be 
delivered to me, that I may submit. ..such explanation as I think necessary. ... 
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It may perhaps be objected. ..that... .the greater part of the observations recorded. ..wera 
not made by me personally, but by my assistant Lieutenant Herbert. That such was the 
oase I have explained to the Surveyor General [ 303 ]. ... What observations I could make 
myself were few and interrupted, but those made by Lieutenant Herbert fully justified the 
high opinion I entertained of his ability and, ... being made at the places and in the manner 
I directed, I consider myself answerable for them, and I examined them as soon as my sight 
would allow, and inserted them in the field books which I signed [ 347 ]. ... 

An Assistant Surveyor is not required to send in field books, as I understood from Colonel 
Crawford, who forbid my doing so when I was an Assistant Surveyor, informing me that the 
duty of an Assistant Surveyor was to assist hia Principal as the latter might direct 1 . 

Government supported Mackenzie ; 

During the months of February and March 1818, Captain Hodgson remained at Kurnaul 
in consequence of indisposition, and, ... although during the following months. ..he was on 
the mountains on the field of his survey, he was still prevented by ill health from taking an 
active share in its prosecution. ... The operations comprehended in the field books for thoss 
five months were performed by his assistant Lieutenant Herbert. 

His Excellency in Council would not. ..insist upon a minute account of the manner in which 
the operations. ..have been divided between the Surveyor and his Assistant ; but to enable 
the Surveyor General to exercise that controul over surveyors which is. ..one of his principal 
duties, ... all surveyors should furnish him with regular reports. ..to shew that their services 
have been given to the survey, and that when the Assistant is separated from the Chief Surveyor, 
the former's field books, under his own attestation, should be regularly transmitted in addition 
to the field books or other reports of the principal surveyor. ... 

With the exception of the field books and the email sketch forwarded by Lieutenant 
Herbert, no. ..materials. ..have been received in the. ..office since the institution of the survey in 
October 1815. ... His Excellency... would not be justified in admitting Captain Hodgson's 
claims. ..until the documents. ..shall be forthcoming. ... The delay in the adjustment of that 
officer's survey account* cannot be justly ascribed to any unnecessary procrastination in your 
office, but to Captain Hodgson's irregularity in not furnishing the plans. ..of his survey, and 
to his omissions to reply satisfactory to your references. ... Those requisitions seem to have 
been made by you with every degree of consideration for Captain Hodgson's peculiar situation. ... 

Government is of opinion, 1st., that Assistants. ..should keep field books, and that they 
should be forthcoming at the requisition of the Surveyor General ; 2ndly., that the field books 
should be kept monthly, both by the Surveyor and his Assistant 1 . ... 

Hodgson protested against the suggestion that he had not given ample evidenoe 
of the progress of the survey, even though no map had been submitted ; 

All my field books, ... are deposited in the Surveyor General's offloe. They are digested 
and compiled from the rough notes taken in the rain and snow, so as frequently to be hardly 
intelligible to any but the writer. When I have had leisure I have generally, in my own 
convenience, reduced these notes into a more distinct shape, and copied them, perhaps with 
more explanations, and sent them as the field books to the office. 

Not expecting to be called for, these rough documents. ..are interspersed. ..with mis- 
cellaneous matter of tentative calculations, ... and Tables copied from scientific works on 
astronomy and geodesie. Many of the notes are in small books, almost illegible, ... and from 
having been wet perhaps they would be unintelligible to any person exoept myself. ... My 
only wish to retain them. ..is to assist me in. ..completing the ultimate calculations and great 
map with Lieutenant Herbert, if we should be allowed to meet for that purpose. ... 

I communicate with Lieutenant Herbert frequently with regard to the map. ... It went an 
gradually, and was in progress, as will appear from a reduced copy whioh was sent down. I 
was ordered by the Surveyor General to send such a one on a small scale. ... 

Surveyors were, in the mountains, frequently obliged to take the field in the rains, tho' 
oontrary to the regulations. ... Much must rest on the discretion of the surveyor, for thoaa 
employed in the mountains had every inducement to finish their wide extended field of opera- 
tions as soon as possible, consistent with accuracy. I never was ordered to send in any part 
of the map in detail, or I would have done so, but I wished to present nothing till the whola 
should be finished, as Colonel Crawford advised ma, and a variety of reasons oonvinoe ma m 
the most eligible plan in an extensive and difficult mountain survey*. 

Government held to their previous orders, replying that Hodgson's zeal 
and professional ability has not been called in question. ... The protraction of the survey 
for.. .forming a proper map of the tract surveyed must be deemed the prinoipal object of the 
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undertaking, and. ..this.. .has not been oommenced. If any accident had befallen you.. .this main 
objeot must have been entirely defeated. ... Hia Lordship in Council entirely conours in the 
Expediency of your.. .commencing the protraction, ... and the Surveyor General will be imme- 
diately consulted upon the proper period for allowing Lieutenant Herbert to join you. ... 

The Governor General... regrets that he cannot aanotion the payment of your bills, until 
he shall be assured of the work. ..being in a satisfactory progress towards completion 1 . 
Hodgson and Herbert accordingly met at Saharanpur during the rains of 1820, and 
the completion and submission of the long awaited map brought Hodgson his much 
delayed allowances [ 348 ; pi. 5 ]. 

Mackenzie was equally firm with Webb, who produced lengthy reasons why his 
fieldbooks were not entered up day by day with the date entered against each 
day's work. Mackenzie was adamant, and Webb drew no allowances until two 
years correspondence had produced satisfactory explanations. Webb pleaded that 
surveys in the mountains should be continued... without interruption throughout the year, and 
...a certain number of days should be allowed in each month for... bringing up the map. ... If 
you. ..call for an account of each day's procedure it must not be considered that a long succession 
of rainy days.. .are liable to be struck out, ... though they should even amount to a whole 
month, because such occurrences are not under one's control, and it is impossible to discharge 
the establishment of carriers, ... or for the Surveyor to strike his tent and make holiday among 
friends till fair weather returns. 

No person would undertake the fatigues, risks, and exposure, of those alpine journies, 
with the chance of being fined in the amount of hia establishment when the weather may 
prove unfavourable. ... It is. ..under such cases. ..that you. ..notice a deficiency of dates in my 
field books, and that there is an unwillingness to furnish a daily report. The department 
...is the only one. ..which deprives its officers of their salary in cases in sickness. ... As the 
object of the regulation is evidently to check indolence, ... the Surveyor General should be able 
to dispense with the services of such as he might find negligent 2 . 

The regulation upon this subject originated. ..with Colonel Colebrooke[ 1, 169-7, 2 7& ]■ and 
was drawn up with a reference to ordinary surveys which comprised only perambulator 
measurements and no calculations except for latitude, the result of which alone was entered 
in the field book. I officiated for some time as Colonel Colebrooke's assistant in the field 
[ II, 31-2, 453 ], and. ..it was his own practice, and his advice to me, ... to perform as much 
field work in two or three days as would, when fairly divided, occupy three or four dayB in the 
field book, and thus give a leisure day for. ..protraction, ... without the appearance of a halt. ... 

In an ordinary Purvey there is no difficulty in arranging the field book into "days' work", 
because it is absolutely impossible to discover whether a given measurement was made od 
the 1st or the 5th of the month, and. ..perhaps.. .of no great consequence. But in my survey... 
there are numerous calculations which cannot be examined unless the actual date of the obser- 
vations. ..be truly exhibited. ... When the atmosphere is clear. ..I do not pause to oomplete 
calculations, but pursue my work abroad without intermission and, if this continue for three 
weeks, the computations in arrear require, perhaps, intense application for a fortnight. ... 

Having now laid before you, without the least concealment, the exact difficulties which 
occur, I trust you will. ..sanction the omission of days in the route book ( where they are not 
essential ). ... It is my intention to continue to transmit to you a monthly journal, ... but... 
the dates cannot, I fear, always correspond 3 . 

Mackenzie did what he could. He sent Webb an assistant [ 48 ] ; 

I have also got these Mountain Surveyors relieved from sending the monthly field book 
till their leisure, on the simple condition of sending a monthly return of their proceedings. ... 
As it is regulated now, Mr. Webb and his two assistants 4 will be paid monthly by the 
nearest Paymaster. The field books will not be required till he thinks it convenient to make 
them up, but he must be exact in sending a monthly report of progress. 

There were, however, still difficulties over reports, and delays in payment of 
allowances, and Government supported Mackenzie in refusing his certificate 
because Captain Webb's field books were dated merely from the 1st of June to the 1st of 
October, and contained no intermediate dates to distinguish the progress.. .during the interval, 
... You had recommended Captain Webb to bring this cose before Government himself, 
but.. .Captain Webb has neither followed that course, nor furnished any explanation of his 
having omitted... intermediate dates. 
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Captain Webb should be again called upon to furnish an explanation. ... On receipt of 
suoh explanation, you will again.. .submit...your sentiments as to the expedienoy of passing 
the bills. ..which are in the meantime to be suspended 1 . 

In spite of his strict insistence on the regulations Mackenzie was by no means 
without sympathy, and writes to Grant is Gorakhpur [ 20-2 ] ; 

I wish all success to your laudable efforts, & need not recommend your complying with 
all regulations to the letter. There is no intention to annoy surveyors unnecessarily. I am 
aware of all the inconveniences. so far as I can will support what is reasonable. My 
maxim is that "the laborer deserves his hire " [ 332 ], but I am also an advocate for regularity & 
for conforming to the regulations that Government consider necessary for reasons that cannot 
be always understood or communicated at a distance 2 , 
and to Buxton in Orissa [ 17-9 ] ; 

All I can do immediately for your relief is to send you one thousand rupees of my own 
money. Send no bills hero, for God's sake ; sand them to your Agents. Our business is to 
certify the receipt of your field books & reports as being satisfactory, and the Auditor 
will then be authorized to pass your bills. ... Take care of Mr. Burke [ 17 ] and give him 
some of this on account 3 . 

After becoming Surveyor General himself, Hodgson had the rules eased to 
allow the surveyors two days halt every week 

including Sunday, for the duty is extremely ha/ossing, and sufficient time is not allowed to bring 
up the protraction, which is always desirable, and to make calculations. If this reasonable in- 
dulgence be granted, the surveyors, I hope, would by their exertions on the other five days 
render themselves worthy of it 1 [ 201, 353 ]. 

He was strict enough now and returned Ferguson's field books for correction 
to the form required. These last notes evince more care and attention than those you 
sent before, and I am more satisfied with them. I have this day certified your field books 
...to the Military Auditor General, and you may consequently present your bills. ... 

During the rains. ..pay the most strict attention to the reduction of the rough notes to the 
proper and orderly form requisite, and duly attend to the traverses to prove the work and the> 
circuit. Field books are frequently sent to England in the original, and I leave you to judge 
what a figure those you sent me, and which I return, would have made [II, 219]. ... Each 
month is to be separated, and... sent in at the expiration of the month. If you furnish me satis- 
factory field books, fairly copied for the remaining months, I will certify them. 

The map which was returned to you must be reconstructed with all care, for it will undergo 
a rigorous examination here. It is the correctness uf the scales and. ..protractions which I 
insist on, far more than the beauties of fiiushing ; ... delicacies of that sort may be helped here. ... 

Lose no time in completing the fair copies of the field books, and sending them month by 
month, and. ..pay every attention to them. They must be on foolscap paper 5 . 

He gives similar instructions to Pemberton, though he admits 
that the service in which you are engaged is of a laborious nature, and... you have not time 
to complete your full and formal field books at the close of the month ; in such cases an 
abstract.. .of each day's employment may be sent to me, ... it being understood that the field 
book shall follow at your earliest leisure. But.. .when you possibly can.. .keep your field books 
up to the day. You will save yourself trouble in the end, and descriptions written. ..at the 
time are much better than any. ..afterwards digested from short or loose notes", 
and to Wilcox ; 

Journals. ..must be so arranged that your steps may easily be retraced, and your notes 
may act as faithful guides to anyone who may have occasion to come after you. They are 
also necessary to the Surveyor General, who must examine your maps by your daily notes, 
which may be made very instructive. ... A field book is a daily journal sent in monthly, 
and Buch has been the custom of the service for the last 30 years. 

When I was a surveyor, I never allowed my field books to be a day in arrears. Every 
day was accounted for, and the surveyor was liable to, and frequently retrenched for, any 
day on which he was not on foot, at 20 rupees a day, Sundays excepted ; now Sundays and 
Thursdays are allowed for halts [ 201 ]. ... You will see the necessity of your sending the 
monthly field books, of which copies go to the India House, and for which I may be called on 
at any moment by the Government here'. 

•DDn. 14ft (83), 26-8-20. *DDn. 154 ( 43 ), 26-11-18. * DDn. 166 ( 157-8), 10-4-10. •an 
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On his way to Malwa in 1827, Gerard fell ill, and for many months sent in no 
reports [ 90 ]. Hodgson grew even more impatient than Mackenzie had over his 
own delinquencies nine years before [ 354 ], and asked Government to order Gerard's 
suspension and removal from the survey. To Gerard he writes ; 

Your communications since you left Calcutta have hitherto been most irregular and unsatis- 
factory, and have altogether disappointed the hopes entertained. ... Unaccompanied by any 
notes or observations, they cannot be considered of the least value. ... It is of little conse- 
quence to know that you were at places mentioned on particular days. What is required.. .is, 
what useful operations you performed, and what observations you took at those places 1 . 

And to Government he reported that, 
from the time that Captain Gerard left Calcutta I have not received from him any acoount 
of his operations in the least satisfactory. Though repeatedly urged to transmit his monthly 
journals, he has not.. .done so, nor assigned any reason.. .but. ..bod health. ... Having failed 
in my endeavours to procure either journals, medical certificates, or clear explanations, ... 
I do not feel. ..that he should be allowed to take the field after the rains 9 . 

A belated explanation arrived too late for consideration ; 

I have not forwarded the observations I took on the way from Calcutta to Agra because 
the late Colonel Mackenzie desired me never to send either fieldbooks or maps in the rainy 
weather, since a good-sized packet which I despatched at that season was entirely destroyed, 
and two which Colonel Blacker sent me to Delhi did not escape injury, although well soldered 
in tin boxes 3 [419]. 

It is notable that these rules making the payment of allowances dependent on 
the receipt of properly kept fieldbooks operated only in the Bengal Presidency, 
Surveyors of the other Presidencies had no such irksome restrictions, though they 
were expected to submit fieldbooks and journals every month, and reductions of 
their surveys and protractions every year. This was not so diffioult when surveyors 
were organized in parties, but in Bengal each worked separately and often single- 
handed. 
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CIVIL ASSISTANTS, BENGAL 

Apprentice Surveyors — Special Engagements — Nominal Roll. 

fl} HOUGH in Madras there had been an establishment of locally recruited assistant 
I surveyors since the foundation of the observatory surveying school in 1795, 
the employment of country-born surveyors in Bengal was definitely forbidden 
[ II, 340-1 ]. No attempt was made to form a regular establishment of such surveyors 
until 1815, when proposals were made for extensive revenue surveys in the Upper 
Provinces. Mackenzie, who was still in Madras, was asked to advise how best 
to organize.. .an establishment for the instruction of boys in the principles of geometry, 
mensuration, and drawing, with a view to the employment of them as land surveyors. ... 
The primary object. ..is to obtain aocurate surveys of the several districts. ..composing the Ceded 
and Conquered Provinces [ II, 26, 47 n.i 2 ], with a view to the permanont settlement of the 
revenues [ 149-51 ]. ... Exclusive of that object, it is extremely desirable to obtain surveys of 
particular estates or tracts of country in Bengal, etc., but a small addition to the general 
establishment will be sufficient for this purpose. It may be possible indeed that the duty. ..may 
hereafter be undertaken on a more extended scale, ... obtaining more geographioal and 
statistical information than we at present possess 1 . 

Mackenzie offered assistance from Madras suggesting that 
a certain proportion of the Native Surveyors [ I, 283 n.8 ; HI, 1113 n.3 ] mi^ht with advantage 
be transferred, for a time at least, from this Presidency to.. .the Provinces dependent ou Fort 
William, which. ..would relieve a certain proportion of the growing expense here, and. ..might 
be. ..an useful auxiliary measure to. ..establishing a seminary. ..for the younger pupils. ... 

The primary object. ..being.. .to form an establishment for obtaining aocurate surveys, ... 
the education and system of rearing these young people will of course be adopted to these 
views. ... They should be invariably employed in parties of from two to four or more under 
the immediate.. .direction of experienced, discreet. European officer surveyors. ... 

As it will take some years before the young pupils oan be properly put thro' a 
course of instruction previous to employment on actual survey, ... the number. ..to bs first 
instructed ought. ..to be. ..put in a train of previous elementary instruction in writing, arith- 
metic, and geometry. ... By the time of my arrival at Calcutta, we should have then the 
seminary prepared for their further instruction. A few of the young men employe} by me... 
( part reared under my own eye ) I consider.. .proper persons to be usefully employed in. ..the 
instruction of the pupils as Assistant Surveyors, Writers, Draftsmen, and Calculators 3 . 

The Bengal Government welcomed these suggestions, and wrote to Madras that, 
although His Lordship in Council is not disposed to proceed to the final arrangement. ..until 
the arrival of Colonel Mackenzie, ... still, ... to procure persons capable of affording the 
Collector of Cuttack assistance in the measurement of estates, and the accurate adjustment 
of their limits [ 17, 312 ], His Lordship in Council would wish to avail himself immediately of 
the service of three of the native surveyors already educated at your Presidency, in case they 
con be spared without inconvenience, ... to be employed in Cuttack. ..under the orders of the 
Collector of the District, and not under any professsional surveyor. ... 

Colonel Mackenzie. ..has further. ..been empowered to bring round any other individuals 
who may be placed by the Government at Madras at his disposal'. 

As the Madras assistants were not trained in the type of detailed revenue survey 
required, it was agreed to wait till Mackenzie could himself bring 
a limited number not exceeding 3 or 4, ... whom he is understood to have trained. ..to a thorough 
knowledge of surveying in all its details. ... Abundant employment will be found under this 
Presidency for persons of that olass, and these are particularly required. ..as Instructors to form 
the nucleus of a school of oheap and able praotioal surveyors 4 . 

l BRS. (373-1), 12-8-15. 'from SO. 13-12-15; UPC. 436/1815, 17-1-16. 'from Bengal, 
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When therefore Maokenzie moved up to Bengal, he brought three experienced 
surveyors, William Scott, who had been usher at the surveying sohool for many 
years [ II, 344 ; III, 99-100 ], Henry Hamilton, and Marcellus Burke ; also three 
draughtsmen, Newman, Mustie and Gould [ 316 ]. The surveyors did not reach 
Calcutta till April 1818 [373-4]. Three apprentices were recruited by Riddell 1 , 
two from the Madras Military Asylum [ 364 ], and one "from one of the schools 
in Vepery, ...bound as my apprentice for 7 years". He took a keen interest "to 
accomplish them as draftsmen" ; 

I have been enquiring concerning the rates at which boys might be fed, olothed, &c. Our 
apprentices, at present, are very expensive in these respects, but with a greater number the 
charges would of course decrease. ... If a house & medical attendance be allowed, the 60 
rupees you mention will be sufficient to board furnish paper, pens, pencils, colours & mathe- 
matical instruments, & elementary books, & to complete. ..the education of the lads'. 
Two were sent up to Calcutta in June 1818 [ 361 n.7 ], and, writes Mackenzie, "they 
seem to be fine boys. They are entirely under the care of Mr. Burke, where they 
will meet with every kindness". 

Scott trained the apprentices ; Hamilton took charge of the drawing office, 
whilst Burke accompanied Buxton to Cuttack, and did valuable work till the 
breakdown of his health compelled him to take a year's leave to Madras 3 [ 17-8 ]. 
Mackenzie was disappointed in his efforts to persuade other Madras assistants to 
volunteer for transfer to Bengal [ 374 ]. 

In May 1816, three apprentices from the Kidderpore Orphan Sohool 1 were sent 
to worK under Gerard in the upper doab [ 22, 157 ], and after the closing of that 
survey the two still remaining, John Graham and Simon Fraser, were transferred 
to Herbert's survey in the hills [ 38 ]. Gerard had used them only as recorders 
and copyists, and possibly for running the perambulator, for Herbert asked whether 
they should accompany me into the mountains, ... being unfurnished with any instruments 
( except a perambulator ), & the inadequacy of their salary to meet the expence of moving 
in the hills [ 346 ]. If they had had instruments, I would. ..defray part of the expence rather 
than that they should remain idle at a time when their services are so much required 6 . 

Several months later he purchased "a surveying compass & a sextant for the 
use of the apprentices", and put them on survey "tho' hitherto they have only 
been employed in assisting in plotting & drawing" 6 . Samples of Graham's surveys 
at this time are still preserved [ 39 n.9 ]. Fraser died at Saharanpur in May 1822, 
but Graham accompanied Oliver to Delhi [ 155 ], and later had a long career as 
Head Draughtsman [ 313 ]. On their transfer from Gerard's survey, the Board of 
Commissioners debited the Military Department with the cost of their equipment ; 

For Each Apprentice 

Wearing Apparel ... ... Rs. 139-1-0 Sundries 

A Coat A Poney 

A Groat Coat A Country Saddle and Bridle ... Rs. 72-0-0 

A Jacket A pair Bullock trunks, with looks 

Two pairs Pantaloons and keys ... ... 24-4-0 

Two Waistcoats and a Quilt A Camp Cot ... ... 15-0-0 

A Camp Table ... ... 8-0-0 

White Linen ... ... Rs. 147-15-6 A Camp Chair or Stool... ... 1-0-0 

One dozon Pantaloons A pair Rattan Pittaras, with looks 

„ Jackets and keys ... ... 9-4-0 

Shirts A Hill Tent ... ... 100-0-0 

„ Waistcoats A Necessary Tent [ II, 395 n.I ] between two. 
„ BQort Drawers 

„ Neokoloths From the Fuity Ohar Magazine 

„ Handkerabiefs 2 oases of Mathematical Instruments with ooloort, 

Half dozen Stockings, Europe etc., oomplete 

One „ Country A brass check Perambulator 

A Hat ; 4 pairs Shoes and 2 pairs Boots. A wooden ,, ,, 

In 1817 three other boys 7 were sent to Morrieson in the Sundarbans to be 
instructed and employed in land surveying. ... The necessary indentures... will immediately 

1 Moopherson, Sohenoka and Saxton. 'DDn. 1S1 ( 143 eto. ), 18-2-18. 'leave from Deo. 1819. 
'The Bengal Upper Mil. Orphan School, Kidderpore, open to sons of mil. officers, warrant officers, and 
Surgeons. No list of pupils found later than Aug. 1799. • DDn. 162 ( 127 ), 6-3-20. ' DDn. 162 ( 162 ), 
7-1 1-20. 7 Pohill, Arthur Fitzpatriok, Clayton. 
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be prepared. ... Instructions will be issued. ..to furnish...a tent and...suoh surveying instru- 
ments as are requisite. Suoh of the necessary instruments as cannot be supplied from the 
Arsenal or Surveyor General's Office you are requested to purohase..juid you are likewise 
requested to hire for their accommodation a safe and suitable boat 1 . 

On closing the survey in October 1818, Morrieson left these boys with the 
Surveyor General in Calcutta, reporting favourably on 

their general good behaviour, and their attention to their duty. They have been instructed 
in the most useful branches of surveying. ..vizt. plain trigonometry, for ascertaining the 
heights and distances of objeots — mensuration for laying down an estate — route and river 
surveying — the observing the working the latitude, either by the sun or a star — keeping the 
rate of a chronometer by observation') and calculating the difference of longitude therefrom — 
to reduce or increase a map in oopying it — to find the variation of the compass — they can also 
write and print the names of places in maps very neatly. Should they hereafter be employed 
on any duty where it will be necessary for them to take Latitudes, they ought to be furnished 
with good sextants, as those they have at present are bad, and not to be trusted'. 

Their indentures had now to be amended, as their original ones had been made 
out for service in the Sundarbans only 3 . After surveying the. Sibpur botanical 
gardens under Scott [ 12 ], Polhill and Clayton were transferred in October 1819 
to Buxton's survey in Cuttack, whilst in March 1820 Fitzpatrick was sent up to 
Grant in Gorakhpur [22]. Buxton's apprentices drew "allowances for apparel, 
food, personal servants, and accommodation, Rs. 60 ; tentage, Rs. 25 ; for the upkeep 
of a horse, Rs. 15". Regarding the horse allowance Mackenzie writes ; 

I never hoard of palanquins being allowed to native surveyors, and if European surveyors 
use thorn, they of course pay for them out of their allowances. In case of sickness some aid 
is neoessary to convey the sick to modical stations, but if a permanent allowance is granted 
for horses, does not this provide for those conveyances* ? 

Though described by Mackenzie as "very fine young lads", Buxton had little 
use for these town-bred young men ; 

I can make nothing of thorn. I devised a mode which would enable them to live and 
work on their salaries, but it was extremely unsuitable to their ideas, for thoy tell ma they 
cannot do without a hookah each, and their own separate servants, instead of taking one 
servant between 4. ... They will never bo able to accompany me into the hills, as the expense 
of carrying is very heavy, and it would be necessary to carry provisions for their people with 
them into the jungles where none are to bo had 5 . ... [ They ] will also have to procure carriage 
and kulassies for the instruments which they have been obliged hitherto to pay themselves. ... 

I cannot say that I have witnessed in tho young men. ..much of that. ..spirit of enterprise 
which you mention ; that total spirit of dandyism is, I take it, somewhat of a bar to the 
activity of the whole class. However, they have conducted themselves very well since they 
have been with me, and I have no fault to find. ..unless the want of that spirit of enterpriza 
be excepted. ... With regard to. ..surveying, I have their separate portions done during the 
last Beason, which are neatly drawn and tolerably accurate ; a little practice and care are only 
necessary to make them fully competent to every kind of detailed surveying*. 
Clayton died during 1821, and Polhill was transferred to Rohilkhand and then 
joined Gerard for his survey to Sironj [ 89 ]. 

By 1820 Mackenzie had 12 apprentices working under Scott at Calcutta, for 
whom he drew Rs. 130 p.m. for house rent, and Rs. 35 each for other expenses. 
In January 1821 he sent eight of these 7 to Puri for field work under Soott, with 
Marcellus Burke doing the triangulation [ 19 ]. 

I have at last got a passage for Scott and his pupils, who sail this evening to be landed at 
Jagernaut [ Puri ]. ... I seoured possession of the bungalow there as a kind of headquarters 
for Soott, who is sickly, and who will be benefited, I hope, by the trip. ... 

It was some time a matter of doubt whether I should send them out to Jessore or to Orissa, 
but from. ..utility of surveying the tract between Pooree, Ganjam, and the Chilka, I deter- 
mined on the latter, as Scott is in on infirm state of health, and Mr. Burke had just returned, 
recovered, from Madras. The latter could not be better employed for some time than in 
assisting in this work 8 . 

1 DDn. 147 (116), 25-4-17. • DDn. 133 (415), 10-10-18. 1 DDn. 114 (1). BOC. 1-1-1B. 
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Gould, MaoPherson, Saxton, Sohenoks ; from Bengal, Dumbleton, C. H. Burke, For. "to Buxton, DDo. 
104 ( 123 ). 25-1-21. 
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Hodgson reports later that 
the party proceeded by sea. ..on the 26th January last, and arrived on the ooast on the trd 
of February, and the young men have since been employed under the directions of Mr. 
Scott who. ..is an invalid, and it does not appear to me. ..that he has such oontrol over the 
young apprentices as is requisite. ... I.. .suggest.. .recalling the party to this place, where the 
assistant surveyors and the pupils will be under my immediate controul, and be instructed 
as well in field operations as in drawing maps. ..in this office 1 . 

As the party was sent to Cuttack rather with a view to school exercise than to make actual 
surveys there, ... the ends of instruction may be on the whole better attained if the party, 
with the exception of one or two pupils, wbto sent back to my office. ... 

If the institution of any surveying school should be contemplated, ... the services of the two 
assistant surveyors will be found useful here as Instructors. ... When the surveying appren- 
tices were in Calcutta, they were lodged with Mr. Scott. ..in a house taken. ..for the purpose. 
Mr. Scott instructed them in that house, but I am of opinion that the school can be held much 
more advantageously in my drawing offices, where there is room for the whole party during 
the day, and where the instructors as well as the pupils will be under my eye and control'. 

The following notes are taken from Scott's reports from Puri ; 

Mustie and Gould understand the use of the Plane Table and the Theodolite, and are now 
on a section which. ..I shall forward to you. ..as a specimen of their work. Their conduct... 
has been. ..very satisfactory. I intend. ..to set 2 by 2 in rotation with the planetable, that the 
whole may be qualified in sketching or delineating the true features of a country 8 . 

One of the boys, C. H. Burke, contrary to orders and without leave, went and bathed him- 
self in the sea on the 19th instant, the consequence of which has been that he was laid hold 
of by a shark in his left arm, and would in all probability have been oarried away and torn 
to pieoes, if a wave had not washed him ashore. The wound is not so bad as would be expected j 
however, I lost no time in sending him to the Sub -Assistant Surgeon. ..at Pooree, from whom 
I learned lately that the boy felt much pain for the first day, when it abated, and that there 
is every hope of his getting woll in the course of 8 or 10 days 1 . 

The boys are getting on pretty smoothly with the survey. The whole of them now under- 
stand the use of the Plane-Table, and in some degree can delineate the features of the coxintry 
to satisfaction. I shall soon begin to shew them the use of carrying on the work with the Theo- 
dolite, which I hope, their now being able to sketch, they will perform the task with greater 
ease and expedition than hitherto. ... 

Mustie and Gould seem to behave and conduct themselves with circumspection ; they have 
not as yet given me any cause to reprimand them. ... As for the rest, they are wild, and seem 
to care little of what they are about, but I hope the lessons and ohastisement which I shall 
be compelled to give them from time to time will make them good subjects 6 . 
Burke rejoined on 16th July, Scott reporting that "the wound received in the 
wrist joint of his hand appears to he perfectly cured" 6 . Field work was closed 
early in August 1821 [ 19 ], when the party withdrew to Calcutta, and was accom- 
modated in the small house vacated hy Mackenzie's translators [ 311 ]. 

In October 1821 Schencks and Dumbleton left for the Gorakhpur survey, whilst 
Macpherson and Saxton were sent up to Rohilkhand the following month. Mustie 
and Gould were posted to the Delhi survey in August 1822, travelling up to Karnal 
by river. C. H. Burke and Foy were kept at Calcutta, and accompanied Hodgson 
to Fatehgarh in 1823. In September 1821, on Hodgson's advice, several more 
apprentices were recruited ; 

When the young men born in this country have received a complete education, they make 
very good surveying assistants, draughtsmen, and copyists, and if the revenue surveys are 
executed a door will be open for the employment of many of this class of persons. ... Still 
there are objections ; ... the country-born youths educated in India are sober and docile, 
but. ..of flexible dispositions, and very vain. ... The officer who conducts a survey should be 
very watchful over the conduct of his country -born assistants, and not detach them to any 
considerable distance from him, ... for alone they cannot act. ... 

A number of promising lads might be selected from the Orphan Schools, and apprenticed 
to Government or perhaps to the Surveyor General. ... I think that if twenty boys oould 
be selected and trained. ..it might be an advisable measure. ... They will not be expected to 
be astronomers or geographers, but merely assistants to land surveyors of estates'. 
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The headmaster of the Military Orphan School [ 360 n.4 ] recommended nine boys, 
who are by age and qualifications calculated for the situations, ... including others who are not 
yet qualified, but who may probably be so in the course of a year. ... The four boys at the 
head of the list have a practical knowledge of surveying upon a small scale. ... I believe them 
to be as well behaved boys as it is possible to procure from any seminary. ..in this country. 

They are docile, tractable, and industrious, but how they may turn out hereafter must 
be in the womb of time. ... If they are kept in proper subjection till they acquire experience 
in the ways of the world, and stability of oharacter, which age alone can confer, I have not 
the least doubt but that they will turn out well. ... I have ever endeavoured to set them a 
good example, and if any of them. ..have imbibed overweening ideas of their own conse- 
quence, or an undue attachment to dress or appearance, I can most assuredly assert that it has 
not been fostered or encouraged by me. ... 

The only boys from this school who have come under Captn. Hodgson's notice, and are 
alluded to by him, must, I presume, be those who were placed under Captain Morrieson, when 
surveying the Sundorbunds [ 360-1 ], one of whom [ Clayton ], and the most promising of the 
whole, is now no more, having recently fallen a victim to a bilious fever at Cuttack. 

These boys while under Captn. Morrieson gave him the highest satisfaction [ 361 ], ... and 
had they not been left to their own guidance in Calcutta for a considerable period before they 
attained the age of 18 years ( a time when youth cannot be said to have acquired stability... ), 
it is probable that they would have continued to. ..afford the same satisfaction. But they 
were left for a considerable period without any aotive employment, to seek lodgings where they 
pleased. ... It is not, therefore, surprising... they should have picked up some of the prevailing 
follies, ... such as the fondness of dress. ... 

I should say that their learning to danoe, and mixing with the young ladies once a week 
...at the public dances, are nob calculated to lower the boys in their own opinion, but on the 
contrary to inflate them with high notions of self consequence. I know it diverts their minds 
a good deal from their studies, but. ..it was allowed with the best intention- of qualifying them 
to appear to better advantage in general society 1 . 

Six boys between the ages of 15 and 17 years, sons of commissioned or 
warrant officers, were bound apprentices to the Surveyor General from 2nd October 
1821, "the term. ..to be six years, and the stipend 60 rupees por month 2 ". 

William Nix James. Has a good knowledge of English grammar & parsing ; of 

modern & ancient Geography, use of Globes, Mensuration, Tri- 
gonometry in its application to heights and distances, and is a 
fine tempered, industrious boy 3 . 
John Fitzpatriok. Equally advanced with the above, though not quite so 

expert, and is a tractable, well-disposed boy. 
Alexander McQueen. Nearly equal with the above. He is a tractable boy, though 

he has rather a sulky look. 
David Henry Chill. An excellent penman. ... Has a good temper. ... 

Edward Winston. Not quite so perfect as the four preceding boys, ... and has 

not yet acquired a knowledge of the Globes. ... He is a fine, 
mild-tempered boy, but rather too diffident. 
Edwin Frenoh Is nearly on a par with the last, ... not so good a penman. 

He is a little inclined to be sullen at times. 
Alexander Wyatt [ 366, 372 ] and Jenkins, under 15 years of age, were recommended 
for later posting. 

The boys remained at the Orphan School — were put through a syllabus approv- 
ed by the Surveyor General — and distributed to various surveys and offices 
from 1823 onwards. Four more were apprenticed towards the end of 1822, Friell, 
Hodges, Wilson and Jenkins. Friell was not an orphanage boy, but 
the native-born son of the late Lieutt. Freil of the 1 1th Begt. NI., and the nephew of Mr. 
Leycester 4 [ II, 86 ], and of Captain Macleod of the Engineers [ I, 352 ]. At the request of 
these gentlemen I have employed Mr. Freil in my office and instructed him since January 
last. His age is 18, and he.. .has received in England, from whence he only lately returned, 
the liberal education of a Gentleman. He is intelligent and trustworthy, and draws very well. ... 
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Mr. Frail may be articled to me for three years from the 1st January last, as his services 
here have been gratuitous since that period. Also, as the cost bestowed on his eduoatioa 
has been much greater than that of the boys at the Orphan School, and his acquirements are 
much superior to theirs, ... his monthly allowance may be fixed at 100 rupees instead of 60 1 , 
On the expiry of hie apprenticeship Friell resigned, and was employed as assistant 
surveyor, not departmental, at Ghazipur 1824 and Gorakhpur 1830 a . 

Hodgson reports in May 1823 that 
some of the young men. ..are now sufficiently qualified to be useful in the surveys in the 
Upper Provinces, and as they are now too old to be kept under due restraint at the Upper 
Orphan School, and their being permitted to lodge in Calcutta and left to their own discretion 
would be very injurious to their morals, I. ..send David Henry Chill, John Fitzpatrick, and 
Alexander McQueen. ..to join... Captain Oliver at Delhi and Lieutenant Bedford at Moradabad. 
... The terms of apprenticeship of.. .six young men. ..have expired. ... 

Graham, Polhill, and Fitzpatrick [ Arthur ] were brought up at the Upper Orphan School 
and have received probably as good an education as youths can have in Calcutta. ... 

Macpherson, Saxton, and Schencks, are the sons of non-commissioned officers and privates, 
and were brought up in the Military Orphan Asylum at Madras. ... Schencks. ..is an idle 
young man who makes no efforts to improve himself [ 365 ]. ... Macpherson and Saxton. ..have 
only served. ..five years. ... Their education has been 90 defective that their sphere of utility 
is much limited ; also, it being considered that being the sons of persons in low life, and brought 
up at a small expense, they can hardly bo considered as having a claim to be paid at the same 
rate as the young men who have been educated at the Upper Orphan School 3 . ... 

John Graham, who ii tho best and most useful of the apprentices, ha3 signified his inten- 
tion of accepting a situation which has been offered to him by the Judge and Magistrate of 
Ghazeepoor, who doubtless is not apprized of the high impropriety of thi9 attempt on the 
part of Mr. Graham 4 . ... I have desired Captain Oliver to admonish Mr. Graham. 

On the Surveyor General's recommendation, therefore, Government sanctioned 
pay of Graham to be Rs. 200 p.m. — of Polhill and Fitzpatrick, Rs. 150 p.m. — 
Macpherson and Saxton, Rs. 100 p.m. — the wretched Schencks remaining apprentice 
@ 60. It was further ruled that Surveyors should insist on their sub-assistants 
being provided with small tents to sleep in, and tattoos and bullocks for their conveyance and 
that of their necessary baggage ; and if thoy should neglect to so provide themselves, to furnish 
them with what is requisite, and deduct the amount from their wages 6 . 

In October 1823 Arthur Fitzpatrick and Saxton resigned as they were dissatisfied 
with their prospects. Hodgson considered them no loss ; "I shall be able to replace 
these persons... with others better qualified, and... more sensible of the great indulgence 
of Government in having provided for them in a manner beyond thoir merits 8 ". 
More apprentices were engaged during 1823 and on his move to Fatehgarh Hodgson 
took with him, under the charge of Scott and Burke [ 314 ], 

William Nix James George Comyn Michael Shiells 

Nathaniel Hodges Charles Hyde Burke William Wilson 

Edward Winston Charles Christopher Foy John Bridge 

Edwin French John James Ross Patrick Chill 

Edward Jenkins Edward Shiells William Chill 

He had suggested that the four youngest might be left at the Orphan Sohool, 
but Government considered that the senior assistants would 

no doubt be fully able to carry on their instruction not less advantageously than the school 
master, and early discipline in the mofussil will tend to secure habits of hardihood and industry. 
You will accordingly take with you the boys in question, ... adopting every necessary arrange- 
ment to ensure. ..discipline, diligence, and good morals 7 . 

Two otheT assistants, Chick and Robert Rose, were engaged locally for the 
Delhi survey, where William Fraser, of the Board of Revenue [151 ], "had for a 
considerable time past employed individuals to survey parts — and villages — of 
the Delhi Territory, paying them from his private resources "*. 

In October 1824, four sub-assistants and apprentices accompanied the revenue 
surveyors from Gorakhpur and Rohilkhand on military service ; Polhill with Bedford 
to Assam ; Macpherson with Birnie Browne to Sylhet and then to Burma [ 72 ] ; 
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Schenoks and Dumbleton with Wroughton to Arakan [333 ]. The remainder were 
transferred to Delhi or to the Revenue Surveyor General's office. 

Polhill, "one of the most steady and useful of the Sub- Assistants " was employed 
on office duties, and, in asking for an extra Rs. 100 for him in place of a writer, 
Bedford reports that he "had conducted the dutieB of my office for the last three 
years. No person of proper description could be found to proceed to Assam on 
that salary". Unfortunately his health gave way, and in 1826 he had to be sent 
down to Calcutta, where he was admitted to "the insane asylum". In pressing 
for extra pay in Assam he had urged 

the heavy losses I have sustained in being removed to the Assam Survey, and... the advanced 
salary ( viz,, Rs. 200 ) already enjoyed by many of my own standing in a fertile and healthy 
country. Wheras I am brought to Assam, where everything is extremely dear, and the climate 
bad. Having been obliged to leave Mrs. Polhill at Calcutta, not having partaken of her 
society for more than two months after our union, [ and having ] lost on account of her 
extreme grief and mourning for my departure, my child prematurely born. And in such a state 
I am obliged to labour under a salary that is not adequate to my expenoes 1 . 

On Blacker's death in 1826, Hodgson had with him at Fatehgarh no less than 
13 apprentices, most of whom were distributed to the various revenue surveys after 
the Burmese War [ 151 ]. Five of them, James, Winston, William Chill, C. H. Burke, 
and Ross, accompanied him to Calcutta, and remained some time at the Surveyor 
General's Office. The brothers Shiells also went down to Calcutta, but in October 
accompanied Gerard to Agra [ 90 ] and were posted the following year to Rohilkhand 
under Birnie Browne. Hodgson asks Gerard to 

keep the 2 boys strictly to their duty, and fully employed, and p ly attention to their morals, 
habits of obedience, and cleanliness and sobriety, and insist on reading their prayers on Sunday 
as usual. They are not intended to be detached, nor thrust out of your sight j they are illiterate 
and can only be used under strict superintendence 2 . ... 

They were not educated at the Upper Orphan School j they are European by birth, and 
the sons of a Serjeant in the Dragoons. In respect to the advantages of education they are 
very deficient, far behind the Orphan School boys ; but having been some time in my office, 
they are good draftsmen, and being docile and teachable, maybe of use. ... Aged 19 and 17 
years ; ... salary of 50 rupees per month each 3 . 

In December 1826 a new batch was recruited in Calcutta, and sent out to Rohil- 
khand, Delhi, and Saharanpur in the following October. 

Wroughton was not happy with his apprentices and, reports Hodgson, 
had in person made all the measurements in the field, employing the two apprentices, Schenoks 
and Dumbleton, in making copies only of his daily field books, in which. ..alone they could be 
of service. ... In July last I attached to his Survey two additional apprentices, Wilson and 
Jenkins, who had been educated at the Upper Orphan School, and who are capable of being 
rendered useful assistants, ... particularly W. Wilson, who is a well-disposed young man, and 
a tolerably good arithmetician. Edward Jenkins is an idle and oonoeited boy, and I have 
had occasion.. .to severely reprehend him for insolent conduct, ... and to direct Lieutenant 
Wroughton in oase of further ill behaviour to deliver him over to the Magistrate 1 . 

Wroughton had desoribed Schencks in Arakan as "industrious and deserving", 
but had little use for him later, and eventually Schencks, who still drew only Rs. 60 
a month after nearly ten years servioe, submitted his resignation, expressing 
an incessant.. .irritation of feeling and disquietude of mind, originating from the reproachful 
language he [ Wroughton ] generally used towards me. ... This morning he abused me — ... 
and I trust the liberty I take in subscribing it may be overlooked — " Damn you, Schenoks, you 
are not worth a curse ; you are no more use to me than my Boots" ! 1 ... 

I bring to your notice the length of ray servioes, but more especially the willingness...to 
join the.. .army at Arakan, where I. ..suffered. ..the ruin of my constitution... and the total loss 
of my property. ... So long as I possibly oould have supported the vicissitudes of Lieutt. 
Wroughton's unsuitable disposition, I have with the utmost resignation done. ... It would 
be desirable for me to beg my bread or starve.. .tlian any longer remain under his control. 
Wroughton gladly released him 5 . 
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One of the suocessfu] apprentices from the Upper Orphan sohool was Alexander 
Wyatt who was engaged by Halhed, Collector of Moradabad, in 1822 [ 154-5 ] ; 

Being the bead scholar at that time, he was pitched upon, with the consent of his mother, 
to undertake. ..the articles of apprenticeship. ..for.. .5 years on a salary of 160 Re. per mensem 
[ 37 2 ]- — As no Assistant Surveyor oould be had, and the sum of 250 Rs. per month had been 
allowed, it was resolved. ..that the disposal of that sum should take place in the nomination of an 
apprentice on 160 Rs., & a draughtsman ( Native ) on... 100 Rs. per mensem. ... The draughtsman 
was.. .found incapable of performing his duty. ... The whole. ..survey devolved upon Mr. Wyatt, 
who executed it throughout to the satisfaction of the late Collector. 

After Halhed's transfer, the Surveyor General refused to admit that Wyatt belonged 
"in the slightest degree" to the department, which left him "blasted in his hopes 
of advancement or promotion". The special authority of Government was then 
obtained for his transfer to the general establishment of Revenue Surveyors from 
December 1827, with the rank of Sub-Assistant 1 [363 n.3]. He subsequently rose 
to charge of a revenue survey party, till his death in 1857. 

On Graham's transfer from Delhi to become Head Draughtsman [ 313 ], W. N. 
James was promoted Senior Assistant on Rs. 250. He had served continually with 
Hodgson at headquarters ; 

I have employed him near me, and instructed him with much care, and his improvement 
has rewarded my pains. His length of service is 6 years and 10 months ; his conduct is very 
respectable, and he is a married man 1 . 

Inoreases of pay were made at the same time to the more useful sub-assistants — 
John Gould, a good draftsman ; salary to be increased from Rs. 160 to 180 — J. A. Macpherson, 
education defective, but a tolerably good draftsman ; increase from Rs. 160 to 180 — 
J. Dumbleton, writer and draftsman. ..to Rs. 100 — E. & M. Shiells, J. J. Ross, ... were engaged 
by me as apprentice writers and draftsman on. ..35 rupees per mensem. The two former were 
with me until 5th October 1826, when they were transferred to Captain Gerard on. ..60 rupees, 
and subsequently to Lieutt. B. Browne. ... Their conduct has been very respectable ; recommend 
advance. ..from Rs. 60 to 80. The latter is still employed in the offloe. ... 

The accompanying list will shew a decrease in number among un covenanted servants 
by death — and by several of them having left the service — and a further decrease may be 
naturally anticipated. ... I. ..recommend that a few additional. ..boys should be. ..apprenticed 
on the usual terms, vizt., at 60 rupees per mensem for six years. ... 

It is from the class of well-educated young men born in the country, the orphans of 
Officers, that we must expect our best recruits for the Survey Department, and when acting... 
under the immediate superintendence of European officers they perform useful... duties'. 

William Brown [ 157-8 ] could hardly give his assistants 
too much praise. The conduct of Mr. D. H. Chill, the senior, ... has been most exemplary, 
and in justice to them all I. ..mention the daily hours of work, during whioh they have been 
constantly employed, ... without a murmur. ... To get at their ground. ..every morning, 
Sundays and three holidays in the year ( Christmas, New Year's Day, and the last day of the 
Holee 1 ) excepted, they had to get up an hour before daybreak, and after remaining out till a 
late hour, had on the same day to protract and finish their daily work, no halts being permitted 
for this purpose. And thus were employed 8 or 10 hours every day, the greatest part of the 
time labouring on foot thro' the fields ; and this last season with eoarcely an exception were they 
«ver absent from sickness or any other cause, but were most unremitting in their duty 5 . 

In January 1829 the field establishment numbered 7 sub-assistant surveyors, 11 
apprentices, and 4 writers and draughtsmen distributed between the five district 
surveys [ 165 ]. There was no regular establishment maintained for other Bengal 
surveyB, though occasional assistants were picked up on temporary engagements. 



Special Engagements 

Civilian surveyors were engaged from time to time— some useful — some failure*. 
Nothing is known of the "young man named Jackson, a seafaring man", who was 
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engaged in 1819 by the Collector of Balcarganj to survey the rich islands of the 
creeks and rivers ; the Surveyor General was "miserably disappointed" with his 
work [ 140 ]. 

Morgan Blandford came out to Calcutta in 1810 and from 1817 to 1819 was 
assistant to Gerard in Saharanpur on Rs. 200 p.m. [ 23 ]. He was an excellent 
draughtsman and a delightful specimen of his work appears on plate 3. After 
several years as indigo planter in Tirhut he returned to business in Calcutta. 
Hia ability as surveyor was not forgotten and early in 1835 he was employed on a 
special revenue survey near Barasat in the 24-Parganas l . He broke down with 
fever and died at Calcutta later in the year. 

Alexander Laidlaw came to India with a recommendation from the Directors as 
"Mineralogist and Investigator of Natural History", though lacking a "liberal 
education" [ 268 ]. Even though he drew salary Rs. 600 p.m. plus Rs. 200 for hill 
carriage, and free issue of instruments and stores, to say nothing of an advance of 
Rs. 2,500 in cash, he produced nothing whatever from more than two years sojourn 
in the Kumaun Hills [ 266-8 J. The Direotors ordered his dismissal, and withdrew 
his permit to reside in India, but he stayed on quietly in Almora District, and died 
in the village of Pithoragarh on 6th August 1836. 

Robert Tate had been employed under the Marine Surveyor General, and 
Mackenzie obtained his appointment to the Kumaun survey in September 1818 on 
the same salary as Blandford. He thought his experience would be "useful in the 
survey and climate of an unequal mountainous country" 2 , and that Webb would 
find him useful as a draughtsman [48, 274 ] 3 ; 

Mr. Tate.. .does not draw finely, but I think he understands the subject so well that he will 
materially assist in correct delineations, which I consider much more important than fine 
drawing. Were it possible indeed to get a very superior draftsman, I doubt whether any could 
be induced to go up, as they are so much wanted here. The Mr. Nicholls you mention is either 
dead, or has long since left this 4 . 

Tate joined by the end of the year, and, in submitting his first map [pi. 6] 
Webb reported that he had "every reason to feel satisfied and pleased 5 " with his 
ability and industry. Mackenzie agreed that it was "a very handsome & a very 
satisfactory map", and "exceeded all he produced here". Unfortunately this good 
impression did not last ; and about a year later Webb wrote privately that 
Mr. Tate is very well qualified to do all I require as a draftsman, and his natural talents are 
good, ... but his actual knowledge is very limited in practice and as to theory he has no 
opportunities of study. Unfortunately, however, his disposition has too much vanity and self- 
conceit mixed up with it, and too little humility, to render him a teachable subject, and I have 
long given up all thoughts of playing the part of tutor to such a forward genius. 

His violence of temper and cruelty towards the natives makes him so annoying a neighbour 
that I shall always contrive to keep him at a distance from my camp, but many of these objec- 
tions would vanish if he were confined entirely to the duties of draughtsman. ... 

Mr. Tate, if employed as an Assistant, must bye and bye get some travelling allowance, 
and the sum so given to him would amply remunerate two or three natives who, working upon 
fixed points of mine, would get through a great deal more work than Mr. Tate can do, and 
between us we should find sufficient employment as a draftsman. ... Such an arrangement 
would hasten the completion of the survey ; create no expence, and remove 1,000 difficulties, 
and, lost but not least, add greatly to my comfort*. 

Webb was not given further help, and Tate had to be used on field survey, for 
which he drew hill surveyor's allowance of Rs. 200 [ 346-7 ]. 

When the survey was wound up at the end of 1821 Tate's application for 
charge of some other survey was not recommended ; 

Mr. Tate states. ..that Colonel Mackenzie had held out to him the prospect of a succession 
to a survey as the ultimate result of his services. ... It is not likely that Colonel Mackenzie 
would make any such assurance to a person of Mr. Tate's description, for... I apprehend that 
Government will continue to place at the head of their surveys their own military officers, 
who are, on a variety of considerations, the only persona fitly qualified for such duties. ... 
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Mr. Tate is wrong in supposing himself attached to the Surveying Department. ... His 
temporary services were hired on the llth September 1818, and. ..ceased with the close of the 
Kumaun survey on the 31st December last, ... and I think them fully remunerated by the 
salary of 200 rupees per month and 200 for extra allowance for hill carriage. ... 

The journals and field books which he made when detached from Captain Webb. ..afford 
no favorable testimony. ... They are most defeotive in information, and the execution is 
very slovenly indeed. The map of Kumaon Mr. Tate states to be his performance. ... Captain 
Webb constructed the map, and Mr. Tate, as draughtsman, did his duty in fair copying 
it. The execution, though not excellent, is sufficiently good. On the whole. ..neither the 
talents, services, nor character, of Mr. Tate give to his expectations. ..the least support 1 . 

Good draughtsmen were always difficult to get, and Baker found no one in 
Calcutta to fair oopy his maps of Java [ II, 138 ] ; 

On the 1st December last I hired a draftsman recommended by Colonel Fleming [ II, 340 ], 
who by the 25th January had. ..succeeded in spoiling two maps, so miserably done that they 
were far inferior to the original rough copies. ... I had the honour of shewing.. .the work.. .to 
His Excellency the Earl of Moira who.. .was much dissatisfied with the draftsman Da Cruz's 
work, of which I informed the man. ... Instead of taking this in good part, he next day 
sent me a note declining to work any longer, leaving his two maps unfinished. 

I then advertised for n draftsman, and a lad named McPherson came, who stated that he 
was an apprentice in the Surveyor General's Office [II, 2 73 ; III, 312 ], but had full leisure 
enough to undertake copying the only map then wanting, which I shewed him. ... From the 
1st February to the present day he had not attended more tlum two out of three days, and now 
sends notice that in consequence of arrangements in the Surveyor General's office, he can 
attend no longer, leaving the only job he had to perform not quite half finished. 

Mr. Da Cruz has unfortunately received one month of the handsome allowance Government 
was so good as to grant me, and is very anxious to rece ive the other month. Mr. Macpherson 
will no doubt be equally solicitious for his month and a half. ... I conceive the conduct of 
both to be an imposition. ..and. ..I may be instructed not to draw anything further for either of 
these men. ... In the meantime I shall get on as I can with the map thus left on my hands'. 

Little is known about the various extra-departmental surveyors employed from 
time to time on the revenue survey of the 24-Parganas and the Sundarbans [ 139 ]. 
During 1817 the Collector had three "experienced surveyors" Blechynden, Mackay 
[ II, 419 ], and Gardner 3 , working for him. On the Board of Revenue's report that 
the work of amins was unsatisfactory [ 141 ], Government agreed to the temporary 
employment "of a limited number of [European] surveyors by the Collector... in 
lieu of a part of the establishment of native surveyors"*. 

One of these European surveyors was Henry Osborne [ 12 ], engaged by the 
Collector of the 24-Parganas in 1817 s , and assisted for a time by a son". In 
February 1822 the Collector asked for an extension of the engagement ; 
I believe.. .an European surveyor who thoroughly understands his business, as Mr. Osborne 
does, & who discharges the duties. ..in an upright manner as Mr. Osborne has done, a very great 
benefit to the Public, as well as to Government. He is a check to the native surveyors, 
who are always open to bribery, besides improving them in the theory of their profession. 

The Board have had frequent opportunities of observing the services of Mr. Osborne by 
various plans & reports. ..which could never have been obtained from the native aumeens. ... 
I am extremely sorry to say that young Mr. Osborne has been obliged to quite India. Mr. 
Osborne, senior, is still in charge of his office as Surveyor to the 24-Pergunnahs'. 

Henry Osborne resigned the following year, and the Collector obtained the 
appointment of a younger son William, 

about seventeen years of age, whom he has also been bringing up to the profession of a Surveyor. 
... He is not yet sufficiently master of his profession to undertake any large surveys, &...not 
...competent to the duties with which it was proposed to entrust his brother; at the same time 
he thinks him capable of making all the measurements ( under his superintendence ), furnishing 
any plans. ..required. ... One of the principal objects in wishing to have an European Surveyor 
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...is that I may have some person in who.se integrity I oan rely in all cases of disputed measure- 
ments. ... I. ..recommend. ..him as Surveyor. ..on a salary of 100 Rs. per month 1 . 

Three years later the younger Osborne broke off survey of Chinsurah owing to 
a dispute about his salary, muoh to the regret of the Collector who greatly appre- 
ciated the reliability of his work a . The Surveyor General was asked to settle a fair 
rate, and as he thought "the terms which Mr. Osborne is willing to undertake to 
finish the survey of Chinsurah very moderate", Government agreed to pay Rs. 500 
for "a neat map, finished with the same detail as the portion already executed" 3 . 

For the revenue survey of 1821 [ 141 ], the Commissioner of the Sundarbans 
obtained the Surveyor General's approval to engage 

the nephew of the late Mr. Jones, well known as a Civil Engineer, on... 120 rupees per month, 
and his travelling expenses paid by Government, and also a young country-born man to serve 
as waiter, or apprentice, on. ..50 rupees per month, and his expenses paid 4 [ 139]. 

Jones broke down after a year and Government informed the Directors that 
Mr. Jones, an uncovenanted assistant attached to the Sunderbuns survey establishment. ... 
labouring under mental derangement, we. ..provide him with a passago to England. ... 

We have —under the alleged difficulty of procuring... an able assistant for a service involving 
much discomfort and exposure, and on the assurance. ..that the employment of Dr. Duncan, 
the medical gentleman attached to the Commission 3 , m Assistant Surveyor will not hinder... 
his medical duties — authorized the employment of that gentleman as assistant to Ensign 
Prinsep on. ..230 rupees per mensem to cover all charges. Wo have likewise. ..authorized an 
increase of 50 rupees per mensem to. ..the apprentice at tached to Ensign Prinsep*. 

To assist Fisher in Sylhet, the Surveyor General recommended James Blechynden 
who had worked for the Collector of the 24-Parganas 7 [ 136 ], and on various other 
drawing and survey jobs since 1815. 

Mr. Bleohynden, who was. ..educated for that branch in England, ... whose fabhor was a 
well known surveyor in Calcutta, bears a respectable character. Ho subsists by the exercise of 
his talents as a Civil Engineer and Architect. Ho agrees to go to Sylhet as an assistant to 
Lieutenant Fisher. ..at 250 rupees per month, and 100 extra as travelling oharges. These 
terras appear to be high, but I do not think I can engage them for less, as he had a family to 
support, and an opinion prevails here that the climate of Sylhet is insalubrious. ... 

The Board, considering that the field operations in Sylhet can only be carried on during 
5 months in the year, is of opinion that the services of the surveyors might bo engaged for that 
time only, and that they might be employed elsewhere during the rest of the year. ... The 
indoor work to be done when a... party leaves the field is very heavy, in computing and making 
maps and reports, ... gonerally...one third of the time employed in the field operations 8 . 

Blechynden's appointment was sanctioned, and he reached Sylhet on 15th 
December 1823, but entirely without instruments, and Fisher reported that, 
all my instruments being private property, ... collected. ..at considerable expense, I am un- 
willing to part with any of them : nevertheless, had T any to spare. I should not hesitate to 
give them up. ... Mr. Blechynden may be advantageously employed with me in learning the 
nature of this survey, ... and by the time he shall have acquired the requisite knowledge, ... 
he will, I hope, have received from you a supply of the instruments, ... etc. 

Fisher was, however, called away for military duty almost at once [ 145 ], and 
Blechynden was carried off by Scott for important work in the Assam Valley [ 51 ], 
where he held charge of revenue surveys till about 1827 [ 146 ]. 

Hodgson had no great opinion of professional surveyors of this type 
hired in Caloutta. I have experience to warrant mo in the cose of Mr. Bleohynden and 
others, and know that their object is to get a salary and do as little as possible : still, as there 
are not many persons who would be witling to be employed in the Sunderbunds, I think Mr. 
[ Wm. ? ] Osborn's services should be engaged as proposed by Lieutt. Hodges, during good 
behaviour. 

Apprentices from the Orphan school cannot be engaged without the express orders of 
Government, nor can they be tutored in so short a time as Mr. Hodgos supposes. ... Young 
men of that olass.. .would turn to more profit in the regular revenue surveys in the North 
West Provinces. ... His operations would be more likely to be retarded than facilitated by 
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the charge of inexperienced boys, whose wages and travelling expences would be heavy com- 
pared with the value of their services. ... Fully as much effective services in the field might be 
rendered by 2 or 3 stout native mootsuddies...who can read and write their own language. 
They could attend the surveyor, and write down notes and remarks, and assist in directing 
the chain and wheel men, and might be made very generally useful [ 388-90 ] l . 

Three useful assistants were found for the Upper Provinces, Nelson, Macan 
and Terranneau. Nelson had been in the Royal Navy, but found employment in 
India from 1818. The Surveyor General engaged him in 1821 to assist Bedford in 
Rohilkhand [ 154 ]. Being called to military service in 1824, he was given command 
of the Dragon sohooner in Arakan for survey of rivers and creeks. After the war 
he returned to revenue surveys, in the Upper Provinces till his death at Dehra Dun 
in 1839 [ 165 ]. Macan had 

highly respectable connexions, and was intended for the Army, but circumstances have 
hitherto prevented his obtaining a codetship or commission. ... If His Lordship in Council 
should be pleased to appoint him on the same terms as Mr. Horatio Nelson, with a salary of 
250 sa. Re. per month and the boat allowance of a subaltern officer, to Goruckpoor, I would 
recommend that he should join Lieutenant Wroughton without loss of time 8 . 

During the war, Macan was sent to Burma with Birnie Browne [ 72 ], and 
rejoined Wroughton on January 1st 1827. 

Being quite inexperienced in topographical measurement, was upon his arrival quite unequal 
to afford me any assistance, and. ..the two young additional apprentices 3 had never.. .been 
employed upon any duty of any kind. ... Although the number of my assistants were increased 
two-fold, they did not bring with them the ability or fitness. ..I had calculated upon, and... 
some considerable time elapsed ere they were made in any way competent 4 [ 152 ]. 
Macan soon picked up the work and remained with the Gorakhpur survey till 
his death at Allahabad in October 1830. 

Robert Terranneau was son of an indigo planter, and in 1827 was employed 
on revenue duties under the Collector of Moradabad, on whose recommendation 
he was appointed assistant in the revenue survey [434 ]. 

A valuable addition to the Surveyor General's staff of draughtsmen was obtained 
on the winding up of the Nagpur survey in 1831. John Cornelius had been 
employed in the Quartermaster General's office at Madras from 1820 to 1822, and 
then served with Norris who left a "chit" that he had worked 
in the survey department at Nagpore, from 1824 till its abolition in June 1830, as Sub- 
Assistant and Draughtsman, and. ..displayed the utmost zeal, activity, and assiduity, both in 
the field and in office. As a plane-table surveyor his exertions were invaluable, and to his 
services as draiightsman, and his unremitting attention, ... I am chiefly indebted for the 
compilation. ..of the map of the Nagpore survey, which has lately been presented by me to 
Government [93 ; pi. 10 n. ]. ... The private character and conduct of Mr. Cornelius are 
above all praise 6 . 

Cornelius was appointed to the Surveyor General's office from 1st October 1831, 
and though an excellent draughtsman was drawing only Rs. 80 p.m. in 1845'. 



Nominal Roll 



M— n?ath* ^d 1 " Employment Domestic 



Bell, Chas. b. 1810-11 1826 ed. Kidderpore [36011.4]; Delhi, unm. 1848. 

Oct. 1827. 

Bbidoi, John b. 1808-9 1823 ed. Kidderpore; with RSG. to m. before 1848. 

Fntehgarh, Nov. 1823 ; Delhi, 1826. 
Bobkk, Chas. b. c Aug. 1821 SGO. 1820; Orissa, Jan. 1821; Son of L. R. Burke, Reg- 
Hyde 1802 (toSG SGO. 1822; Fatehgarh, 1823-6 ; SGO. istrar [11,35* ]• 
1816) 1826-7; Sabaranpur, Oct. 1827; 
Bulandshahr, 1820. 



1 from SO. 27-10-28; BTC. 30-10-28. J ib. 9-7-24 ( 57 ). ■ Wilson * Jenkins [ 152 n.5, 365]. 
• from Wroughton, 12-12-27 ; BTC. 19-6-28 ( 61 ). ' DDn. 265 ( 204 ), 23-3-31. • DDn. 484 ( 9 ), 
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Name 



Birth & 
death 



Appren- 
ticed 



Employment 



DomeBtio 



BURKB, 

Maroellua 
[II 351] 



Cbjok, Wm. E. 

Chill, David 
Henry 



d., Vepery, 1805 
23-10-65, 
aged 75 



b. 4-4-05 



1821 



Cbtll, Geo. d. 24-6-70 1823 

Constable agod c. 55 

Chill, Pat. bapt. 31-1-08 1823 
Spenser 

Chill, Wm. b. 3-6-09 1823 

Richard 

Clayton, b.c. Sept. 1817 

Horatio 1801 ; d. 

Cuttack, 
1821 

Comyb, Geo. b. 6-9-08 1823 



Davis, Wm. 



1826 



Dumbleton, d. Allbd. 1818 

John 19-9-64 Dmn.i 

aged 50 v. Writer 

FrrzPATRioK, b. 1-10-02 1817 
Arthur 

Fitzpatrick, Jan. 1806 1821 
John 

Foy, Chas. b. Delhi. 1821 
Christopher 25-12-09 



Fraser, Simon d. Saharan- 1816 
pur, 
28-6-22 

Fbiell, PhUip b. 1804 1822 



Fbenoh, Edwin b. April 1821 
1806 

Qobe, Wm. d. July 1826 

Franeis 1846 

Gould, John b- e. March 1813 
1800 



Graham, John b. 7-12-1801; 1816 
d. Calcutta, 
19-7-58 



Hodqbb, b. March 1823 

Nathaniel 1806 
James, Wm. Nix b. Deo. 1821 
1804 

d. Chun&r 
14-6-44 



from Madras [ 384 ] arrd. Calcutta, 
Maroh 1818; Cuttaok, 1818; leave, 
1819 ; Orissa, 1821 ; SQO. 1822 ; 
Fatehgarh, 1823 ; SQO. 1826 ; with 
DSG., nwp., 1832 ; resd. 1838. 



Under Bd. of Rev., Delhi ; Sub- 
Aast. Survr. Delhi, Feb. 1828-28. 

ed. Kidderpore; Delhi, June, 1823; 
Sahiiranpur, 1827 ; Bulandshahr, 
1829; dam. Juno 1833. Dmn. SGO. 
Calcutta 1832-5. 

Fatehgarh. 1S23 ; SGO. July 1826 ; 
Ooraklipur. June 1828; later Cus- 
toms Dept. and land owner. 

Fatehgarh, 1823; Sahiiranpur, 1826; 
Bulandshahr, 1829. 

Fatehgarh. 1823; SGO. 1826 ; Gorakh- 
pur, June 1829. Rev. Svys. Nwr., 
Sind. & Bihar till 1851. 

cd. Kidderpore ; Sundarbans, 1817 ; 
SGO. 1818 ; Cuttack 1819. 



ed. England ; Fatehgarh 1823 : Delhi, 
1820; NWr. 1831^4; dam. 1834; 
re-emp. Patna 1841 ; ret. 1846. 

ed. Kidderpore ; SAhiiranpur, Oct. 
1827 ; Bulandshahr, 1829. 

ed. Calcutta ; Orisaa Jan. 1821 ; 
Gorakhpur, Oct. 1821 ; Arakan, 1824 ; 
Gorakhpur 1827-30; Jiwp. to 1837. 

ed. Kidderpore ; Sundarbans, 1817 ; 
SCO. 1818; Gorakhpur, Maroh, 
1823 ; read. Oct. 1823 ; SGO. 1824. 

ed. Kidderpore ; Moradabad, June 
1823 ; in ch. Rev. Svy., Balasore, 
1838 ; Purnea. 1840-5. 

Orioaa, Jan. 1821 ; SGO. 1822 ; Fateh- 
garh, Nov. 1823; Delhi, July 1826 ; 
Bulnndshahr, 1823 Saharanpur, 1827 ; 
Punjab cis-Sutlej, 1853. 



ed. Kidderpore ; Upper Dodb, May 
1810; Sirmir, Feb. 1820; Delhi, 
1822 

ed. England ; SGO. 1822 ; resd. 1823. 

ed. Kidderpore ; Fatehgarh, Nov. 1803 ; 

Delhi, July 1826 ; Saharanpur, 1827 ; 

dam. 1828. 
ed. Kidderpore ; Gorakhpur, Jnne 

1829 ; Rev. Svy. hwt. & Bihar till 

death. 

ed. Mil. Asylum, Madras; SGO. 
Madras ; to Bengal, July 1817 ; 
Orissa, Jan. 1821 ; SGO., 1822 ; Delhi, 
1822-33 ; Rev. Svya. jjwp. till 1841. 

ed. Kidderpore ; Upper Dodo, May 
1816 ; Sirmftr. Jan. 1820 ; Delhi, Rev. 
Svy. 1822 ; Saharanpur, 1826 ; SQO. 
1827; Hd. Dmn. Aug. 1828 till ret. 
Feb. 1868. 

ed. Kidderpore ; Fatehgarh, Nov. 1823; 

Delhi, July 1826-35 ; xwr. 1836-42. 
ed. Kidderpore ; Fatehgarh, Nov. 

1823 ; SQO. July 1826 ; GTS. 1831 ; 

1st Prinol. Sub-Asat Aug. 1841. 



Son of Francis & 
Margaret Burke and bro. 
to Lucius Rawdon ; 
m., Caloutta, 22-11-20, 
Eleanor Rosalie Meneaud 
sister of Aug. [ 386 ] ; 
she d. Vepery, 4-5-66. 



One of 8 sons of Depy. 
Commy. Sam. Geo. Chill 
( 1759-1845 ) ; Ben. Art. 
1785. 

Son of Sam. Chill & Ana 
Apsley his wife ( She d. 
Calcutta 1334 ). 

4th son of Sam. Chill. 

5th son of Sam. Chill. ;m. 

15-8-32, Indiana Clarke, 

of Muzatfarpur. 
Son of Lt.-Col. Thos. Wm. 

Clayton, Ben. Inf. ( d. 

1804 aged 50 ). 

Son of Lt.-Col. P.T. 
Comyn. of 24th b»i. 



Son of Sgt. Dumbleton, 
overseer in Lower Orphan 
School. 

Son of Depy. Commy, 
Robt. Fitzpatrick. 

bro. of Arthur. 



Son of Condr. Andrew 
Foy of Delhi Mag; m. 
23-8-30, Meerut, Sarah 
Few ; m. 2nd, 16-10-36, 
Meerut, Ceoilia Temple- 
ton, 15 y. 

pr. son of Simon Fraser 
(1780-1845), Ben. Inf. 

nat. son of Lieut. Simon 
Philip Friell ( 1780-1804 } 
Ben. Inf. [363-4]. 

Son of Capt Robt. Frenoh 
( 1777-1811 ), Ben. Inf. 

Son of Dep. Commy. Gore. 



Son of Sgt. of hm. 
69th Foot, Ed. at Corne- 
lia, Java, 1812 ; m.. 
Delhi, 21-12-24, Char- 
lotte Staines. 

Son of Capt. John. 
Graham (pr. Ben. Inf., 
d. Amboina 1802 ) ; m., 
Meerut, 6-1-20, Mrs. 
Arabella Smith ; re-m. 
thrioe in Caloutta. 
Son of Capt. A. Hodges. 

Son of Riohd. James 
( 1787-1813 ), Ben. Inf. ; 
m., Caloutta, 12-10-27.. 
Mary Anne White. 
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Name 



Birth ft 
Death 



Appren- 
ticed 



Employment 



Domestic: 



Jenkins, b. 29-1-07 1822 

W. Edward 

Lockwood, Then. 1814 



Luokstedt, Peter ... 1826 

Maofhebson, b. 31-8-02 1818 
Andrew 



Magfhebson, J. ... 1813 
Andrew as dmn. 

McQueen, Alex, b. 12-1-05 1821 



Munbo, David ... 1826 

Mcstie, Jolui b. e. Deo. 1813 
1708 

PoLimx, Wm. b. c. July 1817 
1801 



Rose, Robert ... 1823 
John 



Ross( e ), John ... 1823 

Jas. as Dmn. 

Sanderson, Thos. d. Saharan- 1826 
pur, 7-9-34 

Saxton, b. 31-8-03 1818 

Benjamin 



Sohehoks, John b. 15-9-01 
Henry 



1818 



Bhiells, Edward d. 20-4-37 1S23 
aged 29 y. 



SmElxs, Michael b. 1811 

d. 20-4-36 

Wttsos, Wm. A. 



"Winston, Edw. b. Aug. 

1806 



1823 



1822 



ed. Kidderpore ; Fotehgarh, Nov. 1823 ; 

Delhi, July 1826; nwp. till death 

at Moradabad, Sept. 1837 
Dmn., SCO. from 1814 till omitted in 

list of Deo. 1824 ; with Ferguson in 

Surgujah, 1822. 
ed. Kidderpore ; RohUkhand, Oot. 

1827 disch. 1835. 

ed. Mil. Asylum, Madras; to Bengal, 
1818; Oriasa, Jan. 1821; Morada- 
bad, Nov. 182 1 ; Mil. servioe, Sylhet, 
Oot. 1824 ; Burma, 1825-6. 

SGO. 1813 ; [ II, 273 ] ; Sub-Asst. Delhi 
Rev. Svy. 1823 ; pension, 1830. • 

ed. Kidderpore ; Moradabad, June 
1823 ; Delhi, 1824 ; Moradabad, Sept. 
1827 ; disch. 1833. 

ed. Kidderpore ; Saharanpur, Oot. 

1827 ; Delhi, 1829. 
ed. Mil. Asylum, Madras; SGO. 

Madras 1813 ; to Bengal July 1817 ; 

Orissa, Jan. 1821 ; Delhi, 1822. 
ed. Kidderpore; Sundarbans, 1917 ; 

SGO. 1818; Cuttack, 1819; 

Moradabad, Nov. 1821 ; with Gerard 

to Sironj, 1822-3 ; mil. Bervice, 

Assam, Oct. 1824 ; sick to Calcutta, 

May 1826 ; Insane Asylum, 1827. 
under Bd. of Rev. Delhi, 1822 ; Sub- 

Asst., Delhi Svy., 1823-7 ; pro. 

Orissa ; road svys., cg.antio. 42 ( 4-6 ), 

47(6); Supt. roads & conservancy, 

Calcutta, c. 1940-55. 
Fatehgarh, Nov. 1823; SGO. July 

1826 ; RohUkhand, 1829. 
ed. Kidderpore ; Saharanpur, Oct. 

1827 ; Bulandshahr, 1829. 
ed. Mil. Asylum, Madras ; to Bengal, 

1818; Orissa, Jan. 1821 ; Moradabad, 

Nov. 1821 ; resd. Oot. 1823. 
ed. Mil. Asylum, Madras ; Bengal 1818 ; 
Orissa, 1821 ; Gorakhpur, 1822; mil. 

service, Arakan, 1824-5 ; Gorakhpur, 

1826 ; resd. 1827 ; re-empld. nwp. 

1834-7; disch. 1837. 

with RSG. to Fatehgarh, Nov. 1823 ; 

SGO., July, 1826; Moradabad, 1827; 

with Gerard to Agra, Oct. 1826. 

as above 



1821 



Wtatt, Alei. 



Wyatt, Geo. 

Nevill 



b. Jan. 

1807 
d. 1867 

b. 31-10-17 
kd. 1857. 



ed. Kidderpore ; Fatehgarh, 1823 ; 
Gorakhpur, 1826 ; dmn., SGO. 1830-3 ; 
Rev. Svys. till 1848, with oh. 1844-7. 
ed. Kidderpore ; Fatehgarh, Nov. 
1823; SGO. July 1826; with DSG. 
till 1842. 

1822 ed. Kidderpore; Moradabad, 1823; 
toColIr. nwp. Rev. Svy. to 1842; ch. Ben. 
[366] Rev. Svy. parties 1844-57. 

1826 ed. Kidderpore; Rohilkhand, Oct. 
1827 ; Moradabad. 1829 - nwp. Rev. 
Svy. till 1841 ; Dep. Collr. Benares, 
1841-55 ; then Indigo planter. 



Son of Wm Jenkins; 



pr. son of John L., Asst. 
Oommy., d. 1838 aged 61. 



Son of Capt. John Mao- 
pherson, oountry-born 
officer of Maratha service. 
Son of Sgt. Maj. Alex. 
MoQueen. 



Son of Sergt. Mustie. 



Son of Lt.-Col. Thos. 
Polhill ( 1746/7-1804) 
Ben. Inf. ; m. c. 1824, 
Calcutta. 



Ruling Elder, Free Ch., 

Calcutta, 1855; nat. hist. 

speoimens to ASB. ; v. 

JASB. IX ( 91 ) ; XVII 

( 659 ). 
Son of Qrar. Ross, HM. 

8th Lt. Dragoons. 



Son of Sgt. Maj. Saxton. 



Son of Sgt. on Mad. Est. 



Sons of Sgt. Maj. S. ; 

Edw'a dau. d. Calcutta, 

1832, aged 4 y. 
Michael's inf. son d. 

Meerut, 1-10-33. 

m., Calcutta, 1833 ; m. 2nd 

Caloutta 31-8-42, Mrs. 

Margaret Mitchell. 
Son of Lieut. John W, 

( 1786-1808 ) Ben Inf. . 

m. Allahabad, 2-11-37, 

Miss Mary Lawler. 
Son of Surg. Geo. Nevill 

W. Ben. Med., who d. 

1817. Alex. m. Sophia. 

bro. to Alexander 
m. Augusta Warren. 



CHAPTER XXVI 



CIVIL ASSISTANTS, MADRAS & BOMBAY 
Madras — Cheat Trigonometrical Survey — Bombay — Nominal Rolls. 

ON the appointment of a Surveyor General of Madras in 1810, it was decided to 
transfer the assistant revenue surveyors, except those wanted by the Tank 
Department, to the control of the Surveyor General [11,348 ]. After the district 
surveys had been finished off, those assistants who were not wanted by the Surveyor 
General, or on Lambton's survey, were to be found other employment or sent on 
pension. The observatory school was closed, and the Surveyor General made res- 
ponsible for the recruiting and training of any new apprentices. 

On Mackenzie's return from Java and Bengal in 1815 he found 29 of these 
assistant surveyors on his establishment ; 

Drawing Office at Madras : Ceded Districts 

William Scott Michael Dunigan 

Charles Baillie Sonda 

Sylvester Pope j on „ Faulkner 

William Lantwar j onn Terry 

Henry Hamilton Richard Lor.g 

James Summers John Malcolm 

Thomas Hill ^ Frederick Riohard Ficker 

Thomas Anderson Tinnevelly 

™ 1 t, t L .John Kobmson 

Charles Barnett 

..... F Dindwrui 
Military InshtuUcn Thomas Turnbnll 

Marcellus Burke James 
Lambton's Trigonometrical Survey : William Keyes 

Peter Lawrence Christian Pereira 

JoBhua Dc Penning William Bird 

Joseph Ollivcr Andrew Chamarett 

William Rossenrode Charles McMahon 

By June 1817 these had been distributed between the office and various field 
surveys ; 

S.O.O. Madras — Popo, on reduced pay, aick ; Baillie, Dunigan, Chamarett [ II, 350-1 ], Bird 
on sick certificate. 

With Ward, Travaneore — Tumbull, Aikin, Pereira, Keyes. McMahon. 

With Conner in Coorg — Faulkner, Long, Ficker. 

With Oarling, Nizam's Territories — Howell, Hill, Malcolm. 

With Scott, in Northern Circdra— Hamilton, Summers, Terry, Burke, Barnett, Anderson. 
Lambton's Survey — Lawrence, De Penning, Olliver, Rossenrode. 

In addition to the above Gould and Mustie. apprenticed in December 1813 to 
Mackenzie personally, accompanied him to Bongal in 1817 [II, 345; III, 316]. 
Robinson went to the Tank Department. Lantwar died in May 1817, having 
since 1811. ..executed with uncommon assiduity and industry the complicated duty of Exa- 
miner, Register, Reviser of accounts, calculations, <&o., in this office, as welt as the professional 
duties of drawing and reduction of maps. After a series of ill health, impaired by close 
application, was taken ill immediately after the preparation commenced for the transfer of 
the Depot [ II, 346, 352 ; III, 315 ]>. 

On his move to Bengal, and at the suggestion of the Bengal Government [ 359 ] 
Mackenzie arranged for three of his most capable surveyors, Soott, Hamilton, and 
Burke, to be transferred with him [ 360 ]*. He had intended them to move by sea 

1 from SO. 1-* 7-8-17 ; MPO. 417/1817, 34-8-17 * MMC. 636/1817. 6-8-17. > with rise of pay. 
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from Masulipatam, but as they could not get away before the turn of the monsoon 
[ Ii 3°3 ]> Hamilton and Burke, after waiting from 16th September to 1st January, 
made the tedious march up the east coast through Ganjam. Scott continued in 
charge of the survey at Masulipatam till he got a sea passage in March. 

To further strengthen the staff in Bengal, Howell was sent up in July 1819, 
but after reaching Calcutta with wife and family, refused to join the Cuttack survey, 
and submitted his resignation, much to Mackenzie's disgust ; 

Howell has behaved ill ; he has refused to go to Cuttack, and has actually sent in a letter 
saying he has resigned the service. Will you look for, and send me a copy of, the Bond that 
was formerly taken from these youths [ II, 349 ]. This is a bad specimen of our Madras native 
establishment, ... which annoys me after I had spoken favorably of them, and will also occasion 
restrictive orders, if not suppression, of any further establishment of this kind. Two instances 
of refusal to do their duty 1 . 

The other refusal had been that of Thomas Anderson who had pleaded ill 
health to avoid the move. Howell's own explanation was that he had agreed to 
the transfer "on the promise of an increase of salary" which was not kept. 

There was a steady drain through sickness and death. Pope was pensioned 
and died at Madras in 1818 ; Pereira died the same year in Travancore ; Terry died 
at Hyderabad in 1819, and Bird and BaiUie the year after. The life was a hard one. 
Terry had been constantly sick in Sonda [ II, 158-9 ], but Ward 

never thought much of him ; he appeared to have too much of the beau about him, though 
it appears Mr. Garling had an high opinion of the man. Scott must look to him or he will 
try to have the ascendency 2 . 

Bird, whose work in Tinnevelly has already been noticed [ II, 145 ], was constantly 
sick in Travancore. Ward, who "had a good opinion of him at the beginning", 
found him, "tho' clever, iinwilling and too full of natural duplicity". The doctor 
who attended him was treated with "disrespect and insolence", attribut ng this to 
"intoxication", so Ward was "very happy he was removed. ... He has done little 
or nothing since the commencement of the survey". Bird was given leave to 
Madras, but overstayed it by several months, which Mackenzie thought typical of 
his "light horseman" attitude to life. Though he won a good report from Sim 
by work at Pondicherry Mackenzie advised Mountford 

not to send him to Hyderabad till some officer is appointed [ Garling had just died ]. He 
can lose no time by employment in the office, and you will have an opportunity of getting 
acquainted with his talents and disposition, which I am afraid Pondicherry has not much 
improved ; but Hyderabad will be still worse to one of a volatile disposition. ... Bird was a 
young man whom I wished to have some previous instruction in the office. ... The Assistants... 
should get an opportunity of making themselves known to the office in charge. 

There were also circumstances in Bird's case which make it desirable before he is launched 
forth into a country where, upon my word, I consider it peculiarly necessary they should not 
be left to their own discretion. Who is there to look to them, or how are they to be employed 
till some officer is appointed 3 ? 

Bird was sent up to Ellore under Hodges, and died there of cholera three months 
after Mackenzie's letter. 

Ward was keen to maintain the standard of work in Travancore ; 

I have lately detected some gross errors in the traot exeouted by Turnbull & Pereira, 
which I conceive is owing to laziness & neglect. They have laid down places they have never 
seen, or been at merely with an inattention, to save themselves a little trouble, & have filled 
large spaces with wood, which contains much detail. ... I. ..point out to them their errors in 
two or three instances, with a hope they will be more particular in future 4 . 
Bad work is often due to ill health, and Pereira died eighteen months later, whilst 
Ward found that Turnbull, though "a very useful and intelligent man", was "now 
far advanced in life [ only 36 years ! ] & whose eyesight. ..is very bad ". At the close 
of the survey he was sent to collect statistics in Tinnevelly [ II, 146 ; III, 167, 320 ]. 

Summers, whom Mackenzie regarded as "an expert, clever, surveyor", had to 
resign in 1819 owing to asthma or consumption. Pensions had been sanctioned 



iDDn. 149 ( 95), 21-11-19. ■ DDn. 168 ( 189 ), 28-11-18. • DDn. 149 ( 141 ), 21-9-20. 'DDn. 
166 ( 100 ), 6-2-17. 
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for Peter Lawrence, and some widows 1 , but it took three years to get one sanc- 
tioned for Summers, and Mackenzie asks Mountford to be 

kind to him. The real laborers ought to be well paid. ... As long as he was able to do his 
duty in the field, he did it. ... His claims are Btated and admitted. His services after he 
went to Ellore and Masulipatam are known to yourself. ... 

As to his conduct and state of health, reference will be made to yourself ; if he is, as I verily 
believe he is, unfit for active field, or even close, service, something should be allowed him, 
adapted to his term of service, to his labor, and to his character. As far as I know, he was 
never accused of drunkenness, sottishnoss, or suspicion of theft, like the only precedents of the 
10 pagodas. The civil auditor in faot is not a judge of their pretensions 2 . 
Summers was allowed a pension of Rs. 61-4 p.m., and was given light work in the 
drawing office till after 1830 [401 ]. He left two or three sons in the survey. 

About this time the Bombay Government asked for the services of as many 
assistants as possible, but only one, James Aikin, could be spared [ 125 ]. He 
gives Jopp the following account of his services ; 

In 1816 I was placed. ..under the orders of Captain B. S. Ward, who was appointed to 
the survey of South Travancore, and co-operated with liim in defining the disputed boundaries 
of the Travancore nnd Madras Colloctorates [ 107-8 ]. In 1821. ..I was transferred to the 
survey of the Southern Mahratta States 3 , and in 1S22 to your department. 

From tho year 1805 to. ..1822, I was without any intermission actively employed, ... sub- 
ject to the inclemencies of weather, dangers, privations, and difficulties attendant on a sur- 
veyor while employed in the field, more especially whon I was employed on the surveys of 
the Dindigul district and the disputed boundaries of tho Travancore and Madura Collectorates, 
tracts of the most wild and intricate nature, containing one continued forest. No just con- 
ception could bo formed by any excepting those who had a share in it 4 . 

It was because of this rough life that the early marriage of young surveyors 
was discouraged, even as in later days, and Mackenzie regretted to hear that 
the lad Barnett proposed to marry. As ho is an apprentice of tho Company under age, the 
Clergyman ought to be warned not to marry him, as it may be ruinous to the lad. The best 
way is to remove him to Guntoor, or oven to Cuttack 6 . 

Barnett was already at work in the Circars, and married at Masulipatam the 
following year [384 ]. The marriage did not prove so ruinous, for he was holding 
charge of a survey party with success some 25 years later. 

What with deaths and other casualties, the number of these assistants remaining 
under the Surveyor General's orders was reduced to eleven by 1822. Lambton 
had three others. For his survey of the Nilgiri mountains, Ward had only Keyes 
and McMahon, who had made the pioneer survey there in 1812 [11,147-9]. 
Snell in the Circars had Dunigan, Faulkner, Barnett, and Anderson ; whilst Hill, 
Long, Chamarett, and Ficker, were left in Hyderabad. 

The return of John Malcolm was welcomed. His career is of some interest, as 
he was probably a natural son of the great Sir John [ II, 173-5 ]■ He took leave 
from the Hyderabad survey in 1819 "to proceed on his private affairs to 
Hindostan", and, without permission from the Surveyor General or the Madras 
Government, obtained a commission as "local cornet" in Skinners' Horse 6 . He 
resigned this commission in 1822, and was re-admitted to the Madras survey 
establishment "without prejudice to his rank" 7 . 

He was employed at Madras from about February 1823, till in Ootober 1824 
he was sent to the Malabar survey, with the record of "very bad work.. .in the 
drawing office. ... To be striotly supervised in the field". After various delayB 
in the sea passage via Colombo, he reached Cannanore on 25th December. 

Ward had taken leave from Malabar in September 1824, and George Arthur who 
relieved him had to take siok leave to England almost at once. Keyes took over 
charge but had been sick for some time, and died in January 1825 s , so MoMahon and 
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Malcolm were left to carry on till ^Vard*s return in December. Malcolm was dis- 
charged in 1829 owing to 

the debilitated state of his constitution, brought on originally.. .from repeated attacks of 
fever, and latterly. ..from a habit of intemperance, whioh may unfortunately have been pro- 
duced from the original cause of hia debility. ... The situation.. .is similar in some respeots to 
that of a late pensioned surveyor, Peter Lawrence, ... to whom pension of 10 pagodas a month 
was granted [379]. ... Malcolm has only reached the 2nd class, on a salary of 36 pagodas a month 
and. ..his conduct has, until lately, been entirely approved of. ... Although he has no claim 
thereto by the regulations, ... yet, as he originally lost his health whilst in the execution of 
his duty, ... he may be considered. ..for the favourable consideration of Government 1 . 
He was granted a pension of Rs. 30 p.m. on the grounds that "his constitution 
has been undermined by repeated attacks of fever contracted whilst in the per- 
formance of his duty in the unhealthy country of Wynaad" [ 114 ] a . 

Mackenzie was firmly convinced that no survey unit could be efficiently run by 
a country -born assistant [359]. He did not think Dunigan fit for charge in the 
Northern Circars after Scott's move to Bengal, and was not happy until he had 
secured a military officer for charge of the surveys in the Circars [ 339-40 ]. 

In 1826 Dunigan retired on pension ; "from the defective state of sight, his 
drawings have lately been completed by the other assistants " ; 

From the expiration of the apprenticeship. ..up to the date of whioh he was recommended 
for an increase of pay from 25 to 35 pagodas per mensem, ho seems to have given perfect 
satisfaction. ... He was in charge of the survey in the Ceded Districts, ... which. ..he con- 
ducted and brought to a close in a very satisfactory manner [ II, 155 ]. 

On the conclusion of that work, in May 1815, he was brought to the Prosidencv and 
employed in this office upwards of two years, during which. ..he manifested a very turbulent 
disposition, whereby he incurred the displeasure of the late Col. Mackenzie, ... which. ..was 
in some extent the cause of his promotion having been so long delayed. ... 

For a length of time he did not discharge his duties zealously, or give that satisfaction to 
his superiors so very desirable. ... He has already suffered for his delinquencies by his pro- 
motion having been kept back for upwards of five years, and. ..his immediate superior, Captain 
Snell, testifies. ..that he has no reason to be dissatisfied with his conduct 3 . 
He was granted pension at half salary, amounting to Rs. 157-8 p.m., and sub- 
sequently re-employed at the Madras office. 

In the intervals between the unfortunate deaths of the officers who held charge 
of the Hyderabad Survey between 1820 and 1823, it fell to Thomas Hill to hold 
charge for several months, which he did most satisfactorily, though in 1822 Young, 
who had recently taken charge, complained of a letter from Hill 

as being disrespectful to me, and I therefore desired Mr. Hill to withdraw the letter entirely. 
This he. ..refused to do, and even went so far as to tell me to withdraw my letter to him. ... 
For this seditious language I ordered him home to his quarters, and wrote to him. ..that I 
should stop 20 rupees a month from his pay until he withdraw the objectionable letter. ... 
This he refused to do, and. ..he has ever since absented himself from office. ... 

I must particularly request that Mr. Hill may not be removed from this survey. He is 
the only assistant who can print and sketch maps on a small scale. ... It has been my endea- 
vour to conciliate all the assistants to the utmost in my power 4 . 

In spite of these strictures Hill continued to give worthy service until February 
1830, when he was granted a pension of Rs. 78-12 p.m. 6 

During season 1825-6 both the Hyderabad and Circars surveys were closed down, 
Crisp being on duty in Calcutta [ 309-10 ], and Snell on a sea voyage for his health. 
The assistants of both parties were brought down to Madras to push on the fair 
mapping [ 321 ], and much resented the loss of their field allowances, the rule being 
"that surveyors are, at the Presidency, to get no more than 25 pagodas", whereas 
life at the Presidency must have been a great deal more expensive than in the 
mofasil. Montgomerie apologised for forwarding their petition ; 

I would not have been the channel of such an address... had I not considered it necessary 
that Government should be made acquainted with the unjustly discontented and litigious 
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spirit whioh...is manifested. ... That the parties should have dared, ... in the faoe of records 
of this office, to support their olaitus by statements and assertions which they must have known 
to be false, is not more surprising than reprehensible, ... more particularly with respect to 
senior assistant Dunnigan, who must have been fully aware that the regulations had been 
enforced, not only with respeot to reduction of salaries, but also that field allowances never 
were granted to any surveyor when employed at this office 1 . 

Government ruled that they should draw Rs. 122-8 p.m. whilst at the Presi- 
dency, equivalent to the higher salary, 35 j>s. [ II, 349 ]. The Hyderabad assistants 
were not satisfied, and in November refused to leave Madras unless also granted 
field allowances, and Montgomerie reports that 

on the 2nd instant the. ..Assistant Surveyors 2 delivered to me a letter... refusing to obey ordere 
they had received, but as I considered the measure a gros9 attempt to obtain what they were 
by no means entitled to, they were informed that the letter could not be submitted. ..and wore 
desired to prepare themselves for the march, and that an advance of 2} months field pay and 
allowances would be applied for. But on the acquittance rolls. ..for that advance being... presented 
to them for signature, and on being informed of the likely consequences of such disobedience of 
orders, they said they would stand the result 3 . 

Government replied that, as they had received their lawful dues, they would be 
dismissed the service if after seven days they should still refuse to start 4 . There 
was no further trouble, and, except for Ficker who died at Madras on 28th Decem- 
ber, they reached Hyderabad on 17th January 1827. 

Thomas Hill, on the other hand, was allowed full field allowances whilst at 
Calcutta during the same period [ 118 ], his move to another Presidency being 
temporary, and it being considered a hardship that 

he should suffer any diminuation of salary and the total abridgement of his field allowances 
when necessitated to quit his station on public duty ; to live in a state of separation from 
his family, and thus become involved in the extraordinary expence of double maintenance. ... 
The uniform zeal, ability, and good conduct displayed by Mr. Hill during the three years that 
hi9 duties have been performed under my superintendence, and indeed the general good character 
as a surveyor which he has borne for the period of 23 years of a active service, induce me to 
recommend his application 5 . 

He was allowed to draw a sum equivalent to his field allowances from the date of his 
embarkation from Madras in 1826 to Calcutta to that of his arrival at Ma9ulipatam on his return. 
Mr. Hill's olaims to the differenco between field and garrison pay and allowances during the 
time he remained at Madras is iuadmissable 9 . 

To replace casualties Mackenzie had tried to get a survey school started at the 
Madras office. For various reasons this was not possible though a special school 
was started in 1819 by De Havilland for surveyors required by the Revenue Board 7 . 
In 1822 authority was obtained to recruit a couple of apprentices, and more were 
obtained the following year, when Turnbull was brought into headquarters as 
instructor 8 . Of these Charles Joseph who had insufficient knowledge of English to 
qualify as surveyor proved a valuable draughtsman [ 321 ]. Augustus Meneaud had 
acquired "sufficient knowledge of his duties" to be sent to Malabar in October 1826, 
and Charles Summers, son of that useful surveyor James [ 374-5 ], took Dunigan's 
place at Vizagapatam in January 1827 [ 376 ]. 

In 1827 Montgomerie called attention to the urgent necessity of replacing 
casualties, and asked that he might recruit twelve more apprentices [ 321 ] ; 

There being now only seven of the old Revenue Surveying School available for field 
service, ... a considerable increase would appear necessary. ... The present weak state of the 
parties renders the surveys much more expensive then if they were of a proper strength for, 
as the superintendent of a survey can with ease and advantage fully employ six persons of 
that description, any numbor below that. ..occasions a proportionate loss 9 . 
Sanction was given, and in September 1828 Montgomerie had altogether 14 appren- 
tices being trained under Turnbull. Another six were entertained in 1830. 
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The old scale of allowances sanctioned in 1807 [ II, 349 ], baaed on salaries of 
25, 35 and 45 pagodas, with tent and horse allowances, and pay and batta of lasoars 
had brought the monthly scale to rupees 122-8, 156-10-11, and 191-10-11 respec- 
tively. In March 1830 the regulations were revised. Designation for all grades 
was to be Sub-Assistant Surveyor, that of Native Surveyors being abolished. 

The establishment to be divided into three classes. The first Class to be limited in number 
to four. The 2nd Class to be an equal number, and the 3rd Class to such number as may be 
required ; the whole to be denominated Sub-Assistant Surveyors. The following salaries and 
allowances are fixed for the several classes. — 



A Sub-Assistant Surveyor, 3rd Class 

Salary ... ... Rs. 

Horse Allowance 

Tent Allowance 

Three Surveying Lasoars 
A Sub-Assistant Surveyor, 2nd Class 

Allowances 
A Sub-Assistant Surveyor 1st Class 

Allowances 
The period of apprenticeship before 



80-00-00 
15-12-00 
24.-09-00 
28-14-11 

100-00-00 
79-10-11 

145-00-00 
79-10-11 



Total Rupees 



129-02-11 



179-10-11 



224-10-11 



appointment as Sub-Assistant was to be 



seven years, and, as soon as they were fit for field work, the officers under whom 
they were posted could draw Rs. 28 salary and Rs. 40-4-8 allowances for each 1 . 
The following is the roll as it stood in February 1830 ; 



1st Class 

Charles McMahon, 

Andrew Chamarett, 

Richard Long, 

one vacancy 
2nd Class 

Charles Barnett, 

Richd. Henry Britain, Hyderabad 

two vacancies 



Malabar 

Hyderabad 

Hyderabad 



Circars 



3rd Class 

Augustus Menaud, 
Charles Summers, 
William Ignatio, 

Apprentices* 
John Summers 
Wm. Henry Turnbull 
Henry Parlby 



Malabar 

Circars 

Hyderabad 



Great Trigonometrical Survey 

Lambton made the following report on his assistants in January 1816 ; 

Joshua De Penning. Age 31. Salary pags. 45. Writes elegantly. Thoroughly acquainted 
with all the various computations requisite in geodetical operations. An acourate observer, 
and competent to all the astronomical calculations necessary in the survey under my directions. 

Draws all kinds of plans well. The plain table he has nothing to do with, it not being 
an instrument used in this survey. He speaks the Tamil language, and understands Gentoo 
and Hindostanee. His character is universally good. 

Peter Lawrence. Age 33. Salary pags. 35. Nearly the same. ..in all respects. 

Joseph Olliver. Age 30. Salary pags. 35. Employed in all the higher computations, and 
is making great progress towards all the qualifications above stated. 

Willam Rossenrode. Ago 24. Salary pags. 25. The same in all respects as the last. 

Remark. ... These young men have been chiefly instructed in the various branches of this 
survey, most of which are complicated and tedious, and different in their nature from those of 
the ordinary ones ; but, whenever this may be completed, and thoir services employed upon 
a different scale, all other descriptions of surveys with common theodolites, plain tables, etc., 
muBt soon become easy and familiar to them. I. ..hope, when my labours are at an end, that 
young men possessing suoh attainments as they possess, particularly the two first, may be em- 
ployed on surveys of a more general nature, from which Geography may derive advantage, and 
for which they will be so eminently qualified 3 . 

The following year Lambton had to ask for Lawrence's dismissal ; 

I had always considered him of a weakly constitution, and attributed his not attending 
at my office occasionally to ill health, till the instances became so frequent that I began to 

1 DDn. 328 ( 9 ), 17-2-30. * Other apprentices engaged before 1830 inolade Colin Ignatio, Wm. Martin. 
Wm. Parr, Francis Boyne, Thoa. Butfoy, Edward MoCorthy, Wm. Orrook, Whitelaw Daly, John Leigh. 
• DDn. 63 ( 37S ), 22-1-18. 



Great Trigonometrical Survey 



379 



suspect his being given to drinking, and, ... my apprehensions were too well founded, and he is 
now in such an emaciated state that he can scarcely hold a pen in his hand. As this is the third 
chance that I have given him, ... and being at this moment in a state of intoxication in his 
quarters, I should be remiss in my duty were I not to report his incapacity. ... 

On account of his former valuable services for at least fifteen years, it becomes equally 
my duty to recommend. ..that he may be allowed wherewith to maintain himself and family, 
he having a wife and five small children who look to him for support 1 . 
Lawrence was removed from the trigonometrical survey from 1st January 1818 and, 
given a pension of ten pagodas a month from May 1818. Much to Mackenzie's disgust, 
he was employed in the drawing office till October 1820 when discharged after 
relapsen of drinking. He did excellent work, however, on the pendulum observations 
at the equator during 1822-3 [ 255 ]. 

Being asked what changes he wanted made in his establishment on his transfer 
to the Supreme Government, Lambton asked that his staff of assistants should be 
raised to six, and that substantial increases of pay and allowances should be granted 
to the three seniors [ 324 ] ; 

In a survey of this kind, whore every individual must be prepared to move rapidly over 
a great extent, it is absolutely necessary that they should keep up an effioient establishment, 
and. ..must frequently leave thoir families behind. ..for several months together, which obliges 
them to have a. double establishment. The expenses... must therefore be very great. ... 

The instruction of these young men, after they came to me.. .must give them a pre-eminence 
over the ordinary class of surveyors. ... They soon become expert calculators. ... They are 
then taught... the use of all my grand instruments ; to adjust them, and to observe, which 
they do with great accuracy. ... Joshua De Penning was so fully qualified in 1813 that I entrus- 
ted him to carry a belt of triangles, principal and secondary, ... entirely across the Peninsula, 
and he accomplished his task in a most masterly manner [ 246—8 ]. ... 

Mr. De Penning stands in a very superior light, both as to his attainments and the res- 
pectability of his character. He is competent to the practioal part of the survey in all its 
various branches ; thoroughly acquainted with the adjustments of all my instruments ; is an 
excellent practical astronomer 2 . 

If their allowances ore not increased so as to enable them to support their families, it 
would be impossible for them to attend me through different countries, and it will be equally 
impossible for me to go tin without them. In which cose my operations must either be con- 
fined to this part of India, or be relinquished altogether. ... 

I.. .recommend that a salary of four hundred ( 400 ) sicca rupees per mensem be granted 
to Mr. Joshua De Penning, and two hundred and fifty ( 250 ) to eaoh of the others for the 
present, leaving an opening for their rise according to their talents and behaviour. These 
allowances are to include all allowances for horses, tents, etc., which are now specified in my 
monthly abstraot [ II, 335 ; III, 325 ]. ... 

Three more Sub-Assistants should be added to my present establishment, so as to aug- 
ment the number to six. ... Their pay for the first three years should be one hundred and seven 
( 107 ) ; for the second three years one hundred and forty ( 140 ), and for the third three years 
one hundred and seventy three ( 173 ) sicca rupees per mensem, and after that to rise according 

to their merit. The young hands. ..are much wanted for copying reports, etc the older ones 

...in calculations. Copying and collating take up a vast deal of time [ 255-6 ] 3 . 

These recommendations were first made in November 1817, and were referred 
to Mackenzie, who put them aside. He could not see why the assistants of the 
trigonometrical survey should have better terms than those of his own establish- 
ment. It was not till after his death that Hodgson took the matter up, and obtained 
sanction to Lambton's proposals as they stood. A further reference from Lambton 
brought retrospective effect from 1st January 1818* [ 325 ]. 

Two reoruits were appointed in July 1821 ; 
William Lambton, a natural son of mine, is just from school, and is quite prepared to be 
instructed in the elements of his profession. ... Joseph De Penning, a son of Mr. Joshua De 
Penning, my first Sub-Assistant, is also a promising lad and under his father's instructions will 
...soon become acquainted with the necessary rudiments 6 . 

The third recruit, Murray Torrick, was appointed from 22nd April 1822. After 
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Lambton's death his son was sent back to school as far too young for service, and 
Joseph De Penning was discharged two years later [ 326 ]. 

A serious loss was the resignation of Joshua De Penning, who asked to resign 
immediately after Lambton's death on the grounds of health and reluctance to 
accompany the survey to Upper India. Everest tried to persuade him to stay ; 

His application to resign at the present time, when he must know that Superintendent 
has urgent need of his services is, I fear, the result of caprice, and I hope that. ..he will not 
think of leaving the survey until the Superintendent can conveniently dispense with his services. 

If, however, Mr. De Penning should really, from his long an I active service in the field, 
have suffered so seriously in his health and constitution as to prevent his farther exertions here, 
I think that the reasons for granting to him the liberal salary he now receives. ..will cease to 
exist, and he could then be considered in no other light than as an Assistant Surveyor of the 
First Class, with his salary as such on the Madras Establishment, and entitled to his pension 
on half pay in the event of his retiring. 

However, if incapable of field duty, he might still, I think, be advantageously employed 
in thfl office of the Assistant Surveyor General at Madras 1 . 

A month later, however, Everest reported that De Penning would stay 
until my whole party can assemble in the latter end of this year at Ellichpoor, and I... solicit... 
permission. ..for Mr. De Penning to resign ...from the 1st Fabruary 1824, and for Mr. Joseph 
Olliver to succeed to the vacancy from the same date. ... 

During the tim9 that I have been with this survey his exertions have been unremitted 
and have ever entitlod liim to the highest consideration of the late Superintendent. ... In the 
various climates under which he has had to act. ..his constitution has been so much impaired 
as not to admit, in his own opinion, of his remaining longer in this part of the country. ... 
After a long and meritorious service of 23 years, he wishes to retire to the coast with his family, 
and it is with the most sincere gratification that I beg to recommend his oase a . 

After holding charge of the detachment at Nagpur during the rains of 1823, 
De Penning joined Everest near Ellichpur, and after assisting with the measure- 
ment of the base at Takarkhera, resigned from 1st February 1824, being allowed 
to draw salary till the end of March to cover his journey down to the Coast. He 
was struck off the strength of the Great Trigonometrical Survey with a pension, 
reverted to his former situation and pay under the Madras Government, and was 
employed in the Surveyor General's office at that Presidency. 

After the discharge of young Lambton, Everest recruited a boy named John 
Peyton, son of the senior surgeon at Hyderabad, and he reports later that 
Joseph De Penning is a very well-disposed, obedient, and steady lad, and as mere under- 
clerk I would not desire any person more effective but, poor lad, he is very dull, and in the 
field has as yet evinced no symptoms of practical talent whatever 3 . ... 

Murray Torrick is not only a very incapable and ignorant young man, but inert beyond 
all conception. He can by no means be urged to his duty, and during the whole of my last 
operations has been of no use to me whatever. ... 

John Peyton has not been. ..long enough in the department to be judged ; I sincerely hope 
he will in time bo useful, and as he is the son of one of my particular friends I shall be most 
happy to make favourable mention of him whenever I have an opportunity. 

As to my two principal sub-assistants, they are truly efficient in all respects 4 . 

Blacker held out no hope of finding a suitable substitute for Torrick ; 

Insuperable difficulty will attend all endeavours to procure such a substitute.. .if I am to 
judge from my own ill success in supplying the Surveyor General's Office with servants. ... I 
see no method of being supplied with such assistants except by apprenticing youths from the 
Orphan School, who have yet to learn almost every qualification you enumerate 6 . 

Everest agreed to give him a further trial ; 

I shall make the most I can of the Sub-Assistants whom I have. ... This young man' has 
shewn considerable symptoms of amendment of late, & begins to be more useful and obedient. 

In reference generally to the Sub-ABsistants of my department, ... I have not perhaps 
much reason to be dissatisfied, but the contrary. Accustomed, however, as I have been, in 
following up the system of my great predecessor, to lead them to their duty by kindness alone, 
I am utterly unacquainted with the extend of authority which the law allows me, and have 
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no means of protecting myself against those whims and caprices, of which I this day submitted 
to you a lamentable instance in the case of Mr. Olliver. 

The trouble with Olliver was an unfortunate instance of Everest's hasty temper 
and impatience, which from time to time overwhelmed him. Repeated attacks of 
fever, and the strain of carrying on a difficult professional task which would have 
severely taxed the physical strength of a man in perfect health, had brought him 
to a most neurotic state [ 403-4 ]. He had a sharp attack of fever just as he was 
starting work on his base-line at Sironj [ 245-6 ], and sent a peremptory message for 
Olliver to come to his assistance. Olliver, who was engaged on triangulation a few 
miles away, failed to come as ordered, and Everest straightway accused him of 
insubordination, and placed him under arrest in such a tactless manner as led 
Olliver, who was really the most loyal of servants, to an obstinate opposition. 
The matter was reported to Blacker whose tactful handling of the case eventually 
led to reconciliation. Everest replied to Blacker's letter that, 

on receipt of it, I sent for Mr. Olliver and, after having read the contents to him, I released 
him from arrest, and desired him to return to his duty, allowing him 3 days to consider what 
answer I should return. On the 3rd day.. .he waited upon me and expressed his sorrow and 
regret for what had passed, and his thanks for the oonsiderate treatment which he had experien- 
ced, both at your hands and mine. ... I will. ..consider the affair as satisfactorily settled 1 . 

Whilst short handed with Olliver under arrest, Everest asked the local 
military commander for help, and was fortunate to find in Gunner, or Bombadier, 
Fisher a man who was able to give most welcome assistance for several months. 
In describing his measurement of the Sironj base-line Everest reports that 
Gunner Fisher. ..very soon beoome tolerably expert in those parts of the duty which I 
required from him. He was very alert and soon made himself useful. He is a young man far 
above the common class of European soldiers, and is...respeatably educated. He has some 
knowledge. ..of mathematics. ... He has a very tolerable practical knowledge of the use of 
logarithms, and is able to apply the formula for.. .difference of level, and hypothenusal deduc- 
tion of the base, with considerable celerity, all of whioh requires oare and some skill. 

I feel quite loth to recommend any person to your notice since the lamentable conduct 
of my first Sub-Assistant, but [ I recommend ] appointing Gunner Fisher temporarily to my 
department as a 3rd Sub-Assistant upon the usual allowance of 107 rupees a month, to com- 
mence from the 27th Novr. 1824. ... My department is much crippled for want of persons who 
can afford me even common assistance in my extensive calculations 3 . 

The appointment was sanctioned 3 , but Fisher was disgusted at being reverted 
to his unit when Everest closed down work a few months later ; 

When Captain Everest.. .was in the act of the measurement of a base.. .near Serong, he 
found it...neoesisary to apply to Major General Arnold, commanding at Saugur, for a person 
...to assist him in his operations, as Mr. Olliver was plaoed under arrest. I was the person 
sent out, when it is well known to the station doctor at Saugur I was not able oven to walk 
one mile in 8 hours. Three months I had been ill with the fever and ague. ... I readied the 
Captain on the day appointed by forcing my marches, and went to duty immediately. ... 

Captain Everest is. ..well aware that by my temporary appointment I was deprived of a 
permanent one [ under my ] patron the Lord Bishop of Caloutta. However, he gave me 
suoh hopes, adding always, "only be satisfied with being temporarily appointed", and I should 
be permanent "if in his power". Rome, he had to tell me, was not built in one day. ... 

I have not, I trust, been found unfit to fill the situation of 3rd Sub-Assistant. ... I am 
prepared for a fair examination in those sciences, geometry, trigonometry, <Sco„ on whioh 
the whole art of surveying depends. Captain Everest is well aware, out of the 5 Sub-Assistants, 
3 of them are of little or no use, and. ..Mr. Olliver and Mr. Rossenrode little better. They 
oan oaloulate plane triangles in some oases, but not general. 

Anything you may be pleased to oonfer on me, so that I may be removed from barraoks, 
will cause.. .humble, heartfelt, gratitude. I was recommended to Government in the year 
1822 by W. Fraser Esq. at Delhi for the surveying department [ 151 ], but Captain J. A. Hodg- 
son, the Surveyor General, said there was no vacancy*. 

Barraok life in India in those days must indeed have been irksome to a man with 
any education at all, and it is possible that Fisher found oongenial employment with 
the aid of his patron the Bishop ; he was not taken into the Survey. 

'DDn. 171 (318), 12-2-26. 'ib. ( 208 ), 25-12-24. ' BMC. 11-3-25 : DDn. 201 ( 39 1. «DDn 
171 (423-4), 28-9-26. 
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After Everest's departure, Olliver was promoted to Rs. 300 from 11th November 
1825, and left in charge with Rossenrode, Torriok and Peyton. Ho reports a year 
later that Peyton was " very quick of comprehension, and by no means tender in 
encountering difficulties when subject to hardships ". 

Mr. M. Torrick...has also made a judicious selection of one station during the last trip, 
a mere chance for, though he made the selection, he was quite at a stand afterwards, and 
from the very distressing description he gave of the features of the country for further pro- 
ceeding, so much discouraged me that I then accounted it an unfavorable selection. ... He 
is naturally very slow of comprehension. ... 

Both the 3rd Sub-Assistants are very useful in the calculations, such as the probabilities 
of error in the observed angles, the chord corrections, and spherical excess, and the calculation 
of the triangles. It remains yet to qualify them for the more intricate calculations 1 . 

Olliver, whom Everest had described as his "right arm", both on his operations 
east of Hyderabad in 1819-20 and on his western series towards Poona in 1822-3 
[ 230, 234-6], held charge of the Calcutta Longitudinal Series between 1825 and 1832, 
and continued to do noble service till his retirement in 1842, besides giving three 
sons to the survey. Rossenrode also was a most valuable worker, and gave loyal 
and capable service till his retirement in 1841, leaving two sons in the survey, one 
of whom held independent charge of a party for many years. Everest records that, 
at the death of Lieut. Colonel Lambton in January 1823, Mr. Rossenrode was anxious to 
quit the department, but at my persuasion over-looked the severe sufferings he had already 
undergone, and consented to encounter again the same hazards, rather than expose the opera- 
tions of the Great Arc to a failure from want of his able assistance. ... 

He was then a hale active man in the primp of life, with all his faculties unimpaired. His 
natural intelligence, which is of a high order — his conciliatory deportment in his dealings with 
natives, which acquired for him an influence such as I never seen equalled — his familiar com- 
mand of most of the native dialects from Cape C'omorin to the Himalaya mountains — his 
general and almost imperturbable good temper -and his aptitude for business — peculiarly 
qualified him to succoed in a mercantile capacity, and had he then yielded to the instances of 
his friends. ..he would have had every prospect of ultimately surmounting the evils for which 
repeated attacks of jungle fever had already laid the foundation. ... 

By continuing with the department Mr. Rossenrode was of the greatest service to me in 
conducting the. ..Great Arc across the mountain tracts between Sironj and Ellichpur, and... 
I have little hesitation in saying that but for his valuable aid all my efforts to bring the 
Great Arc series to Seronj would have ended in failure [ 245 ]. 

At my departure for England in 1825 on sick certificate, Mr. Rossenrode was employed 
in conjunction with Mr. Olliver in conducting the Calcutta Longitudinal Series, ... but here 
again. ..he suffered most severely from the effects of jungle fever, and his former illness became 
now confirmed, so as never afterwards to be eradicated 2 . 



Bombay 

The first civilian assistants employed in the Bombay Presidency, other than 
Indian revenue surveyors, were William Webbe and William Sundt. Webbe 
was the half-caste son of a British sergeant, and was apprenticed and educated at 
the Madras surveying school [ I, 284 ]. He had accompanied both Malcolm's 
missions to Persia as surveyor — 1799 to 1801 and 1809-10 — and compiled the 
maps [ II, 176, 280 ]. In October 1812 he was transferred to the Bombay 
establishment, and worked under Williams on the revision of Reynolds' great 
map [ II, 284 ]. Sundt also had been a protege of Malcolm's ; 

Mr. Sundt, who is the son of a Captain on the Madras Establishment, left the Orphan Asylum 
of that Presidency to enter the Quarter -Master-General's Office in 1806, in which he was 
employed as Surveyor and Draughtsman. He was while in this line on field service in Travan- 
core [ II, 131-2 ]• In 1809 he went with me to Persia, and in 1812 was transferred by me to 
this establishment, along with Mr. Webb, as a Surveyor in the Revenue Department [ II, 188]. 

In 1818 he was. ..directed to. ..my orders, and has since.. .been most actively and usefully 



> DDn. 174 ( 36 ), 3-1-27. • DDn. 402 ( 1SB-9 ), 12-6-11. 
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employed 1 . ... This ingenious and able man could have had higher allowances. ..if he had gone 
to Foona, but his zeal and anxiety to finish what he ia now employed on here [ Bombay ] 
made him remain on a less sum. He is not merely an excellent draughtsman and correct 
surveyor, but a man of general attainments, and of considerable science'. 

Sundt was paid Rs. 120 p.m. in addition to his former salary of Rs. 152 as 
revenue surveyor. Of the work on his map of Malwa [ 275 ], Malcolm further writes ; 

Mr. Sundt ( a native born ), who was lent to the Geographical Department in Central 
India from the Revenue Survoy at Bombay to which he belongB, not only drew the original 
map, to which he contributed several surveys [ 85-6 ], but has since made a copy with divisions 
of Districts, and has completed a geographical index. ... Some information regarding the 
navigation and traflio of the Nerbudda wa9 communicated by Mr. Webb, who is also a native 
born, and belongs to the same survey as Mr. Sundt. 

The author has particular pleasure in stating his obligations to these ingenious and Hcientific 
persons, with whoso labours in the public service he has been intimately acquainted from the 
time they left the Survey School at Madras 3 . 

Sundt continued work on Malcolm's map till its completion early in 1822, and on 
Malcolm's recommendation was allowed an "additional remuneration" of Rs. 1600 ; 

I brought to Bombay materials for making an improved copy of my Map of Malwa, and 
for completing an index of all the towns and villager that are included in it. ... The Index... 
now contains an account of nearly seven thousand places. The magnitude of this index 
and the great labour necessary for defining the boundaries of the pergunnahs in the map will 
make it at least three months before the whole can bo finished. ... I trust the charge of com- 
pleting this task may be left with Mr. Siuidt, ... and I cannot refrain from bringing... his long 
meritorious services to the notice of the Governor in Council*. 

After Williams' departure both Webbe and Sundt reverted to the Gujarat 
Revenue Survey, and Cruikshank was most reluctant to surrender them to Suther- 
land when he became Assistant Surveyor General ; 

Since the mode of carrying on the Revenue Surveys by means of a large establishment 
of native measurers has been sdopted, the work, instead of being confined to one purgunna 
as formerly has been extended to all the three remaining collectorships of Goojerat, and as 
these natives, although perfectly competent to perform the outdoor duty, ore unable to draw 
at all, the utmost exertions of the officers and of all the other draughtsmen are requisite to 
prevent this part of the business from falling into arrears. ... 

This has already occasioned an accumulation of the drawing part of the duty beyond 
the power of the European Officers to complete without delaying the surveys, and it can 
only be finished with the assistance of Messrs. Webb and Sundt. ... 

The oharge of the office in Broach, whore the drawing is carried on, then devolves on Mr. 
Webb whose conduct and good example are fully roquired to regulate. ..the establishment thus 
left under him, which generally consists of one or two draughtsmen, an European apprentice, 
and some native writers. And, in the event of any young men or boys from the schools in 
Bombay being attached to this Department for.. .instruction, ... their doing well must chiefly 
depend on the present means of instructing and taking care of them 6 . 

The surrender had, however, to be made, though Webbe was retained till March 
1823 to complete a copy of Malcolm's map for the Resident with Holkar 6 . 

Two other surveyors, or draughtsmen, were employed on Malcolm's maps 7 , 
Arthur or Alexander White, who, with James Evera was later employed in 
Khandesh by Briggs [ 124 ], and L. I. De Mello. It was possibly one of these 
about whom St. John Blacker wrote from Sindhia's camp in April 1818 [85 ] ; 

A draftsman whom I have employed in Cochin to make a survey of that country has 
followed me here. This person has been instructed in all the necessary branches of mathe- 
matics to perfect him as a surveyor, in which capacity he has been employed for these ten 
years in Travancore and Cochin, partly under the superintendence of an Engineer officer*. 
Blacker asked that he might employ this man in Central India, and draw allowance 
for purchase of stationery, and also a perambulator for the survey. In a later 
letter he says that he lent this surveyor to Malcolm for mapping 9 . 

■from Malcolm, 30-11-21, Bo RC. 5/5 ( 289-32 ). "from Maloolm, 25-11-19; DDn. 145 (1). 
• Malcolm, n ( appx. i ). « 30- 1 1 -2 1 ; Bo RC. 5/5 ( 289-92 ). • from Cmikshank, 20-ft-22. • Bo MC. 
(camp), 59 '1822. 18-9-22. ' MRIO. 83 ( 67-S ). 84 ( 1-8 ): hills boldly drawn with littlo detail. 'Arthur 
employed a lad named White in Mysore [ II, 378 n.4 ] and possibly took him to Travancore [II, 13 1-2 1. 
•DDn. 144 ( 379 ), 7-4-18 &( 377 ), 12-10-19. 
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In proposing an Assistant Surveyor General for Bombay in 1821, Hodgson had 
suggested a school for country-born surveyors. This was taken up with enthusiasm 
by the Chief Engineer, and accepted by the Government ; 

With reference to the... formation of an institution for the instruction of charity boys in 
survey duties, ... the Hon'ble the Governor in Council has it in contemplation to graft on 
that Institution an establishment for the purposes of teaching boys born in the country, of 
European parentage, the lower branches of science and mechanical arts, so as to render them 
useful in superintending works under European Engineers. ... An officer of the corps of 
Engineers should be appointed Superintendent of the establishment 1 . 

Under a General Order of 18th April 1823, George Jervis, of Engineers, was 
appointed Superintendent of this school, but it was some time before any of its 
pupils became available. Possibly Price and Sanger who joined the Deccan Survey 
on 1st May 1826 were amongst the first. Some of the Bombay maps about 1830 are 
beautifully drawn by William Bertie and J. Hanson, draughtsmen in Jopp's office, 
who may have come from Jervis' school 2 , which was started in Bombay where at 
one time it had as many as 79 pupils under tuition. On Jervis's transfer to Poona 
in 1 830, the school accompanied him. 

Not only were instructions in mathematics, drawing, surveying, and practical mechanics 
given, but the Superintendent had placed at his disposal the lit In i presses... sent out by the 
Court of Directors since 1822 [ 208 ]. ... The Engineer's presses, both ot Bombay and Poona, 
have turned out work nearly as good as the climate allows. ... 

The Establishment. ..came into existence 30 years too soon, and was maintained in a state 
of prosperity solely by the zeal of Capt. Jervis, its founder. ... A few years afterwards it 
disappeared from the list of our educational establishments, and the books, instruments, 
drawing materials and scientific apparatus belonging to it have long lain. ..inches thiok in dust 1 . 

In Bombay ; a number of Indian surveyors were employed on the revenue surveys 
and with Thomas Jervis in South Konkan [ 393 ]. 



Nominal Roll, Madras 



Name 



Birth & 
Death 



Antra* James 

[ IL 350 ] 

Andsbson, Thos. 
[ H, 350 ] 

Baiixib, Cbas. 
[ II. 35° ] 

Babnett, Chas. 
[II. 35°] 



b. e. Oct. 

1789 
d. 1849 
b. e. Jane 

1796 



b. c. Sept. 

1785 
d. 3-12-20 
b. 1-3-1800 



Appren- 
ticed 

1803 



Employment 



Dindigul, 1815 ; Travancore, Oct. 1817 ; 
to Bombay est., Feb. 1821 [ 125 ]. 

1810 SGO. Madras, 1812; Circarn, Not. 

1815 ; Guntur, 1817 ; Mslptm. 

1820 ; Vizagptm., 1829 : omitted 

from 1830 list. 
1798 SGO. Madras, 1816; MMI. Jan. 

Jane, 1816. 

1809 SGO. Madras, 1815 ; N. Circars, Nov. 
1815-1832; Kellore, 1833-43. 



DomeBtio 



m. before April 1824. 



m., Mslptm.. 1-11-19, 
Miaa Leonora Hudson. 



An apprentice H. Bamott, rearuited in Madras 1822. d. 24-1-25. 



Bird, Wm. 



[ II. 351 1 



Boyhe, Francis 

Bbitain, Richd. 
Henry 



b. c. March 1805 Dindigul. 1815; Travancore, 1810 ; 

sick to Preedcy, March 1817; absent 
without leave; re-adm. Feb. 1818; 
Pondicberry, 1818 ; N. Circars, 1820. 
1827 Trchply., 1830 ; Hdbd. 1832 ; Salem, 

1840; GTS. 1841. 
1823 Sub-Asst. at Hdbd. 19-4-23 ; with 
Hdbd. svy. till 1838. 



1793 
d. 30-12-20, 
Ellore. 



b. c. Febi 
1801 



Bubke* Marcellns b. c. June 
[II, 35'] "92 



Butt oy, Thos. 
Wm. 



d. 12-4-32 
Brhmpr. 
21 y. 1 mo. 



1805 



1827 



MMI. 1815; Circars, Jan. 1616; 
Guntur, 1817 ; by land to Bengal, 
Jan.-March 1818 [371 ]. 
Ganjam, 1830-2. 



Left a widow 
conBolate". 



"dU- 



111.. Bangalore, 10-6-39, 
Jessie Elizabeth Hayes, 
m, Madras, 3-9-23, 
Charlotte Chamier, having 
8 children at Secndbd. 
m., Calcutta, 22-11-20, 
Eleanore Mencand, spin. 



1 Bombay Castle, 10-3-23 ; Bo RC. 98/1823 ( 1 16-37 ). 
Dir. 1853 ( 344 ). 
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Name 



Birth ft 
Death 



Appren- 
ticed 



Employment 



Domeatio 



b. c. Maroh 
1793 
d. Poona 
18-12-48. 

b. c. 1H06 



Chamarett, 

Andrew 
[II. 35' 1 

Daley, Whitelaw 

Di Pbhntno, 
Joseph 

Db Penning, 
Joshua 

Duniqan, Michael b. c. May 

[ II, 35J ] 1"84 



1B05 



1827 
1821 



Hdbd. 1830-43. 

3rd Sub-Asst. 
Nov. 1825. 



v. Biographioal Notes [ [II, 437-9 ] 
[ II, 394-5 ) 



Faulkner, John b. c. March 



[II. 35i 



785 
d. 19-11-21 
b. c. Dec. 

1792 



Fickeb, Fredk. 
Richd. 
[II, 351] 
Hamilton. Henry b. c . May 



[ II. 351 ] 

Hill, Thos. 

[II. 351] 



Howard, Robt. 

Howell, Wm. 
[ II. 35i ] 

Iqnatio, Colin 

Ionatto, Wm. 

Keyes, Wm. 

[ II. 35i ] 



1786 

b. c. March 
1786 
d. Madra9, 
20-3-46. 



b. c. March 
1791 



b. e. Nov. 

1811 
b. c. 1789 



Lahbton, Wm. v. Biographical Notes, 
junr. 

Lamtwab, Wm. d. Madras, 1799 

[11,352] 29-0-17 as writer 



1798 SOO. May 1815 ; GuntOr, July 1817 ; 

in ch. from Sept. 1818 ; in ch. EUore tt 

Mslptm., 1819; N. Circars, 1820; 
SGO. 1825-6; pension, 1820; rc-cmp. 

SGO. till 1830. 
1N03 Sonda, 1810; Coorg, Oct. 1815; 

Cochin, 1817 ; Rfijidimundry, Guntiir, 

1810 ; Rick. N..V. IS20. 
1807 Sonda, 1815; Coorg, Oct. 1815; 

Cochin, 1817 ; Hdbd. 1821; SGO. 

1825 till .1™ Hi 2n l2-2(i. 
1800 SGO. Madras, 1815 ; Circars, Jan. to 

March, 1818 ; Head Dmn., Calcutta, 

till death, 6-H- 2li. 
1803 SGO. Madras, 1815 ; Hvdbd. Juno 

1816; in tempy. ch. 1820-1, 1823; 

emb. Madras 8-2-26 to Calcutta, 

returned Mslptm. 1-1-27 ; Hdbd. 

23-1-27 ; 1'ali.ad, 1829; ret. 9-2-30; 

SGO. Madras till 1833. 
1827 Trchply. 1830 ; Hdbd. 1832 ; Ganjam, 

1844 ; in ch. 1848-9. 
1803 SGO. Madras, 1815: Hdbd. 1816; 

arrd. Madras, July 1819, for tr. to 

Bengal ; read. Calcutta, Dec. 1819. 
1827 Hdbd. 1830-46. 

1823 Hdbd. 1830-33 till death in Fd. 
30-12-33. 

1803 Dindigul, 1815; Travancorc, Nov. 
1816 ; Dindigul & Coirabatore, 
1821-3; Malabar 1824 to death at 
Cannanore, 23-1-25. 



Asst. survr. 1807 ; 
1810 bo death. 



SGO. Madras, 



Lawbincb, Peter 
[ II. 35i ] 



Lbioh, John E. 
Long, Riohd. 

[11,351] 



b. c. Aug. 

1783 
d., Madras, 
21-10-27 

b. 27-7-1793 
d„ Secndbd. 
7-10-66 ; HI. 



1789 



1827 
1805 



Lambton's svy., 1800; disch. Jan. 
1818 ; pension 10 pa. from 31-6-18 ; 
rc-cmp. SGO. 1818 to Oot. 1820; 
on pendulum "bans. 1822-3 [ 235 ]. 
Hdbd.. 1830-13 
Sonda, 1815 ; Coorg, Oot. 1815; Coohin, 
1817; Hdbd., 1821-43; Palnad, 
1829. 



MoCaetht, 

Edward 

HacMahoh, Chu. b. c. Oct. 

Robt. 1791 
[ H, 351 ] 



Malcolm, John 
[II. 35i] 



Ma»tdi, Wm. 



b. e. March 
1793 



Dindigul. 1815; SGO. 1816; Guntur, 
1817 ; Ellore, 1819 ; Hdbd. 1820-18. 



ra.. Scndbd. 3-10-20, 
Katharine Johaness ; left 

eon in survey. 



GTS. 1-7-21; disch. nat. 



son of Joanna. ; 

m. Scndbd., 18-4-37, 
Elizabeth Prayero. 



pr. son of Condr. Henry 
Faulkner. 

m., Chitaldroog, 23-9-15 
Amelia Fowler. 



1627 Trchply., Ig30; Hdbd., 1832-3. 

1806 Dindigul, 1815; Travancore, July 

1816 ; Dindigul & Coimbatore, 1821 ; 
Malabar, 1824; Madura, April 1830; 
Salem, 1834-42. 

1807 Sonda, 1815; Hdbd,. June 1816; 

Local Comet, Skinner's Hone, Jan. 
1819 ; re-adm. Mad. Svys. 1822 ; 
SGO., 1823; Malabar, Dec. 1824; 
pension, Aug. 1820. 
1627 Oanjam, 1830; to GTS. 1832; read. 
1843. 



Took wife & family to 
Bengal and baok 1819. 

Son of C.A.I., Hd. Dmn. 

[316]. 

bro. of Colin ; m., Scndbd. 

30-8-31 Harriet Hill. 
Left widow EccleBia & 4 

children [375D.8]. 



Son of Maj. Wm. L. 
[ 11,352 n. ]; m., Madras, 
13-1-10, Bridget Terezia 

Folliot. 

m. Sarah ; bad 5 
children in 1817. 



m., Triohur, 30-12-20, 
Ann Watts half- J, 
sister of C. R. HcMahon ; 
left eon, R. H., in survey. 



pr. nat. son of Sir John 
Malcolm, Mad. Inf., 
Govt. Bombay, 1828-30. 
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Name 



Birth & 
Death 



Appren- 
ticed 



Employment 



MBHBAUD, 

Augustus 



Olliver, Joseph 

[ H. 352 ] 
Obeook, Win. 

Pablby, Chas. 
Henry 

Parr, Wm. 

PBREIBA, 

Christian 

[ II. 35* ] 
Petteb, Edw. 
Pbytoh, John 
Pops, Sylvester 

t II. 35* ] 
Robinson, John 

[ II. 352 ] 

RODBIOUEZ, E. 
RoSSBNRODB, 

Wm. [ II. 352 ] 
Scott, Wm. 

[ II. 352 1 
Summers, 

Charles A. 
Summers, James 

[II. 352] 



Summers, John 

Tebry, John 

[ II. 352 ] 

Torrick, Murray 

TORNBULL Thos. 

[ II. 352 ]. 
Tubhboll, Wm. 
Henry 



b. c. July 1823 Malabar, Sept. 1826 ; Madura, April 
18(H 1830 ; rosil. 18.').') ; re-emp. Salem, 

183'.l-43; NilRiri svy. 184y-. r >3; 
Dmii. !SCiO. Calcutta from I 1-54. 
v. Biographioal Notes [ III, 491--2 ]. 



d., Hydbd. 
5-1-73, Ml. 
aged 62. 



b. c. Nov. 
1790, 



1827 
1827 

1327 
1803 

1830 



Madura 1830 ; Trchply.. 1832; pr. to 
Ceylon, 1833. 

Hdbil., 1830-43 ; Ganjam. 1844. 



Madura, 1830 ; Trchply., 1832 ; 

pr. to Ceylon, 1833. 
Dindigul, 1815; Travancore, Nov. 

1816 till death, Quilon, 2:l-7-M. 



Trchply. 1832-3; dlsch. 1834. 
v. Biographical Notea [494-5]. 

b. e. April 1794 SGO. Madras, 1815. pension @ 10 pa., 

1781 1818 till death, Madras, 25-11 -IN. 

b. c. Jan. 1794 Tinnevelly, 1815; resd. c. 1816; 

1782 with Tank Dept. c. 1815-25 ; 
pendulum obsns. 1H22-3. 

b. c. Aug. 1825 ordered Vizagptm., Jan. 1827 ; but 

1809 still at SGO. 1829. 

v. Biographioal Notes [ III, 499 ]. 

v. Biographioal Notes [501-2 ], 



1821 

b. 20-3-1789 1800 
d. Madras, 
23-12-32 



b. e. April 
1792 



1825 
1805 



1822 

t>. Biographical Notes [ 508 
b. .•. Sept. 1827 



Vizagptm., Jan. 1827, Nellore, 

1833-13, Ganjam 1844-65. 
SGO. Madras, 1816 ; Pondicherry, 

1816; Mslptm., Nov. 1816; resd., 

1819 ; pension Ra. 61—4 p.m. ; re-emp. 

SGO. Madras. 

CircSrs; 1829-32; Nellore 1833-6; 
Goomsur 1836-8. 

Sonda, 1816; Quntur, 1816; Mslptm. 
1817 ; Hdbd., April 1819. till death 
Kept. 1819. 
GTS. ; dsm. 18-4-33. 



. Sept. 
1810 



Hdbd., 1830-50; Ganjam, 
to death in fd. 24-4-53. 



Domestio 



Son of Auguatc M., arrd. 
Madras from France 
1789 ; brass founder. 

m. Matilda beforo 1832. 



m., Sondbd., 9-7-36 
Sarah Elizabeth O'Leary 



m. Deu. 1817 ; widow 
pensioned. 



Widow pensionod. 



Son of James. 

Father of Charles & John 

Son of James [ tup ]. 
Left a widow. 



pr. son of Michael Torriok 
"Free Trader". 



1850 Son of Thos., m., Sondbd; 
14-5-33, Leonora Sarah 
Ficker. 



Nominal Roll, Bombay 



Aikin, James 
[384] 

Aieib. Wm. 
BxBTiB, Wm. 



b. c. Oct. 

1789 
d. 1849 
b. 1811/2 
b. 1816,6 



Db Costa, Joseph b. 1814/6 



Bvebs, James 
Fbasbr, James 



Hasson, J. 
Hornb, Franois 



Lowis, S. 
Pbici, Wm. 

Samuel 



1803 



1828 
1828 
1829 



d., Poona 

15-12-63, 
aged 58 : MI. 
b. 1814/6 
b. Madras ; 
d., Poona, 
18-1-49, 
ngodflO, MI. 

b., Bombay 
1811/2 



1822 



1828 



1826 



from Madras svys. 1821 ; Deocan Svy., 

Dharwar, 27-2-21 ; Poona, May 1823 ; 

ret. 10-2-1834. 
SGO. Poona ; clinch. 20-2-34. 
SGO. Poona ; disoh. 20-2-34. 
clerk, SGO. Poona, 1828; disoh. 

10-2-34; Sub- Asst. OTS. 1837, serving 

till 1860. 

Khandesh. 1821-2. 

Deocan, 1822 ; Bo. Trig. Svy. 1828 ; 
Sub- Asst. OTS. 1834 ; rot. 1851. 



c. 1819-20. 



Bombay Trig. Svy., 1829. 
Deooan, May 1826; Bo. Trig. Svy. 
1832 ; resd. 1836 ; to Rev. Svy. 



pr. father of Wm. ; 

wife Elizabeth d. Poona, 

3-7-26. MI. 
pr. son of James. 



m., before 1838, Isabella. 



SGO. Poona ; disch. 1834. 
on svy. N. Konkan under Collr., m. 



Madras, 28-9-1 1. 
Elizabeth Monisse ; pr. 
father of Edw. Home, 
dmn. Bo. SGO. 1832-3. 



m. before 1840 
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Name 



Birth ft 
death 



Suram, Tho6. 



Sprisqkb, John 
Hans 

80BDT, Wm. 



Wibbi, Wm. 



Appren- 
ticed 

1826 



Employment 



b. 1810; 
d., Poona t 
20-2-61, MI. 



b. April 
[H. 352. 454] 1784/6 



White, Alex. 

( Arthur ? ) 



Decoan, May 1820; Bo. Trig. Svy. 
1832 ; GTS. 1834 1 Aba Merl. Series 
GTS. 1856. 

1823 Deccan Svy. 1823-34; Deccan Rev. 
Svy. from 1837. 

ed. MiL Orphan Asylum, Madras ; 
QMG.'s office, 1806; Travanoore 
1808 ; with Malcolm to Persia, 1809 ; 
Broaoh Rev. Svy. 1812 ; with Mal- 
colm, Miilwa, 1818 ; Bombay, 1819 ; 
Gujarat Rev. Svy. 1821 ; SGO. 
Poona, 1822-30. 
1794 with Maloolm to Persia, 1799 ; 
Madras svys., 1802 ; Persia, 1809 ; 
Goa, 1811 ; Broaoh & Reynolds' map, 
1812 ; Malcolm's map, 1818-20 ; Guja- 
rat, 1820-3 ; SGO., Poona, 1823-30. 
pr. with Thos. Arthur on Mysore Svy. 
1804 [n, 378], Mnlwa, 1818; Khiind- 
esh, 1820-3 ; CE. Bombay had dmn., 
named White in 1835. 



Domestio 



widow, Joana, d. 1882. 



son of either Capt. C. L. 3. 
( 1768-91 ) or J. A. 8. 
( 1756-05 ) both of Mad. 
Inf., of Danish family 
of Tranquebar. 



Son of Sergt. Webbe, 
Mad. Est. 



As original rolls are far from consistent regarding ages, the dates of birth are 
not reliable. 



CHAPTER XXVII 



INDIAN SURVEY PERSONNEL 

educated staff ; Bengal — Madras — Bombay — lascars <t followers 
Bengal — Madras & Bombay — Great Trigonometrical Survey. 

TO prevent their rivals, French, Dutch, and others, from having the use of reliable 
maps of the country, the Court of Directors had long insisted on the secrecy 
of maps and surveys [ I, 256-9 ; II, 288, 291-2 ], and restricted the art of 
survey to their own covenanted or military servants [ I, 266 ; II, 340 ]. On the 
plea of economy, the employment of Indian explorers, or even uneducated followers, 
to make reports and sketches was discouraged, and sometimes peremptorily for- 
bidden [ I, 286 ; II, 354 ]. 

The employment of Indian measurers, amins or mirdhas, for revenue purposes 
was, however, a different matter. They were the normal agency of the country, 
and, in spite of a general reputation for corruption and untrustworthiness, were 
capable of valuable work when better paid and closely supervised. 

As time went on, increasing use was made of Indian draughtsmen, writers, 
interpreters, and collectors of statistical information. Thomas Munro, who carried 
through his revenue survey of the Ceded Districts between 1803 and 1808 with a 
staff that was almost completely Indian [ II, 18 1-2 ], was a great champion of the 
employment of Indians in all branches of the services. Lord William Bentinck 
also realised that it was impossible to administer so vast a country without their aid. 
In a minute on the organization of surveys he writes in 1829 [ 195-6 ] ; 

It is by a more enlarged employment of native agency that the business of Government 
will be at once more cheaply and efficiently transacted. It will be for the Surveyor General 
to suggest the means by which the instruction of the natives in this branch of Hcience can be 
the most conveniently extended 1 . 

Surveyors themselves were strongly in favour of employing Indians wherever 
possible [ 161 ], and Norris writes from Nagpur in 1828 ; 

As several applications. ..made to Calcutta, ... Bombay, and Cawnpoor, for. ..qualified sub- 
assistants or draughtsmen have not been successful, the Superintendent will endeavour to 
instruct a few intelligent natives in the method of surveying with the plane-table, and their 
services will prove of the greatest use in exploring the wiltls of...Bustar, etc., whose dreadful 
climate no European constitution could possibly sustain for any length of time 2 . 

In his proposals for the revenue survey of the Upper Provinces, Hodgson included 
for each district survey "4 ameens, or native measurers, at 25 rupees each", with a 
" moonshee, or.. .writer" [ 149 ] and, besides training " some of those docile people 
to be draftsmen and copiers of maps, hoped to make others into useful and cheap 
field surveyors " [ 306 ]. The term amin was used only in Bengal, and in the 
Upper Provinces the local land-measurers were termed mirdhas and mutsuddies. 

In native surveys I am not aware that the mirdhas ever do more than measure. Few 
of them. ..are able to read or write, and the calculations are made by mootsuddiea 8 . 

On the re-start of the Gorakhpur survey in 1826, Hodgson asked for 
a moonshee on 60 rupees per month, and four mootsudees on 10 rupees each, instead of 30 
rupees allowed for one mootsuddee. ... 100 rupees was allowed for the above purpose when 
the survey was under Captain Grant. On Lieutenant W rough ton's return. ..his labours are 
perfected in a considerable degree by the assistance of the moonshee, whose local knowledge 
and good character entitle him to confidence, and I. ..hope that a good effect may arias 
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from this man being allowed to retain his former situation and respectability in the eyes of his 
neighbours. The Persian papers which accompany the maps were completed by him 1 . 

As the surveys advanced, it was found worth while to spend time and trouble 
in training the Indian measurers, whether for work under the professional surveyors 
or under the Collectors. Brown writes from Saharanpur in 1827 ; 

Much as Mr. Fraser has effected, a great deal remains to be done to render the mirdhas 
of real use to the State, and I beg leave to submit whether a school established for...teaohing 
mirdhas would not be of great service [ 160-3 ]. A Surveyor with a sub-assistant and a senior 
apprentice might teach 20 pupils in six months to measure and calculate accurately. In the 
understanding that the mirdha was already a good accountant, the cleverest of them could 
be taught the use of the circumferentor and protracting their work, and present a possibility 
of.. .detecting errors, and thus, in a short time, the Collectors in the Upper Provinces would 
be supplied with good and efficient mirdhas, and they would be of much use to the Judge 
and Magistrate in deciding on cases of disputed property. 

The interior surveys might then be dispensed with, and merely the boundary surveyed 
as at present, with the site of the village laid down, which would enable us to get over at least 
double the area we do now in the season 2 . 

Hodgson reported later that the experiment of the native survey school 

instituted by Mr. Fraser, and superintended by Lieutenant W. Brown, ... appears likely to 
anBwer, ... and probably. ..the natives of the Upper Provinces may be made very useful in the 
revenue surveys, for much subordinate assistance is required, and should never be denied, as 
it turns to great and profitable account 3 . 

Captain Bedford has also a native party which he has instructed, and which proves very 
useful, and he is organizing a second, and. ..I think he will survey faster than the Collector can 
settle. ... Much credit is due to Captain Bedford and Lieutenant Brown for their care in 
instructing the natives. ... I have directed the attention of other Surveyors to the subject*. 

Brown reports a visit from the Revenue Secretary 5 and his instructions 
to entertain six native youths for.. .teaching them surveying, which was accordingly done, and 
in a short time I succeeded in teaching them to write accounts in English figures, to keep field 
books in the usual form, and to survey with the circumferentor. ... In. ..April these instructions 
were put to a practical test by their surveying the interior of ten villages. ... 

The salaries allowed the scholars. ..have been defrayed by Mr. Fraser up to the 1st May last. 
Seven more scholars have been added, and have been taught in the same manner, but I have 
instructed them more in the use of tho bamboo jureeb [ 162 ], and common measurements of 
fields, which is most likely to be their practice in employment under Collectors, where there 
can be little doubt their services will be most useful, if properly looked after. 

In 4 months after entertaining the six scholars, they were enabled to perform duty as 
surveyors of cultivation. In 6 months their field books and maps were examined by Major 
Oliver, and his favourable report was forwarded to the Surveyor General. Besides the six 
scholars on the establishment, I had 8 more under tuition at their own expence. ... 6 of them 
got appointments under the Collectors in the neighbourhood, and at Major Oliver's request I 
made over two to him, and they have since been with the Dehloe Survey 6 . 

Each drew Rs. 20 p.m. and, with a squad of three chainmen and three flagmen, 
"cost only one half what they would if headed by an apprentice", thus increasing 
"the efficiency of the survey" and reducing "the expense of superintendence" 7 . 

Arrangements were made later, writes Brown, to increase the number of 
Native Surveyors to 10. Last December I had the honor at an interview with His Lordship 
[ Lord William Bentinck ] to show one of their field books and a map executed by them. 
They are now capable of.. .all the field duty... — can observe with theodolites and other angular 

instruments, recording their work in English in a professional manner — can plot their surveys 

and calculate area — and have executed tho greatest part of my mapping. ... 

The advantages derived to Government are. ..apparent — ...opening a now field for. ..natives, 
teaching them a profession hitherto unknown to them in this Presidency — and allowing 
Government to take advantage of the cheapest agenoy — obtaining correct surveys of the land, 
on which the principle revenue of the State depends — and a properly authenticated survey, so 
necessary to the due administration of justice 8 . 

1 BTC. 19-4-27 ( 41 ). • from Brown, 1-9-27 ; BTC. 19-6-2B ( 57 ). • from SO. 7-5-28 ; BTC 
19-0-28 (66). Mb. 18-9-28 ( 32 ). 'Holt Maokeniie ( 1787-1876); BCS. ; Writer 1807; Sec. to 
Terrl. Dept. from 1817 ; to England, 1831. 'from Brown, 1-9-27 & 16-11-32 ; BTC. 19-6-28 ( 57 ) * 
16-3-33 ( 26 ). 'from DSG. 3-11-29 ; BTC. 8-12-29 ( 38 ). •from Brown, 16-11-32 : BTC 16-3-SS 
(26). 
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Bedford found no reference to his own efforts in Brown's report ; 

Captn. W. Brown apparently supposed that the benefits of native agency were first appre- 
ciated and introduced by himself. ... Many months before Captn. Brown's interview with 
Mr. Holt Mackenzie, I had not only instructed one or two native surveyors, but, so far back 
as June 1827, forwarded to the Surveyor General a specimen of work actually done. ... 

In tracing the Introduction of native surveyors into the Revenue Surveys, I have no 
desire to assume the smallest merit to myself. The fact is that, on my return from Assam 
in August 182fi, I met a Mr. Mathews ( since dead ) at Gowhutty [ 146 ]. He showed me 
several small maps compiled from the work of a native surveyor, and spoke so highly of the 
accuracy, as well as the cheapness, of these operations, that on reaching Calcutta, I spoke to 
the Surveyor General about them. 

He encouraged the idea and, when my survey was resumed in 1827, I took an early oppor- 
tunity to instruct one of my party who seemed both able and willing. ... During the rains of 
1827, he made a survey of Moradabad cantonments, and assisted in teaching one or two more 
of my party. By two of these men. ..nearly the whole interior details of the Suheswan survey 
have since been surveyed. ... Though very efficient as field surveyors they never learnt to plot 
or calculate areas, nor, indeed, until. ..there was no other way of reducing the expense, ... was 
I mysolf an advocate for employing these people except as field surveyors 1 . 



Madras 

Both Mackenzie and Lambton were burdened with a tremendous amount of 
copying — professional records — routine reports — and statistical memoirs. This 
was entrusted mainly to the country-born assistant surveyors or specially recruited 
writers. It was not until 1828 that Montgomerie obtained sanction for every 
survey party to entertain a writer "for the purpose of preparing copies of memoirs, 
registers, statistical tables, etc.", and "with the view of preventing the subordinate 
surveyors from being employed on any other than their proper duties" [ 126, 393]'. 

Reference has already been made to the Brahman and other interpreters em- 
ployed by Mackenzie for his archaeological and historical researches, and one or 
more of these were attached to each field party collecting material for the statistical 
memoirs and verifying village names [ II, 355-7 ; III, 101 ]. Some were discharged 
on pension in 1816, whilst about a dozen accompanied him to Calcutta to continue 
the work of deciphering and translating. Mackenzie could never have built up his 
famous collections without their assistance, and stressed his anxiety 
to do justice to the industry and merits of persons who have been in a manner reared under ray 
eye ( some got about 20 years back ) on a service of various and sometimes highly interesting 
nature, in the most distant parts of the country. ... It may not be improper in ine to suggest 
measures suitable to their.. .pretensions to the countenance of Government 3 . 

Dunigan reports from Guntur that, 
<ioomashta Anunda Raw [ II, 155 ], having completed the. ..village accounts in the Innakonda 
District, I have directed him to assist Venket Row in finishing with all expedition the accounts 
requisite. ..in the s.E. quarter. ... I shall then require their assistance here in aiding me in the 
description of the villages, and. ..the compilation of the memoir 4 . 

Anand Rao accompanied Dunigan to Masulipatam, and continued with the Ciroars 
party till the end of 1825, when he was dismissed for misconduct*. For his statistical 
memoirs of Travancore, Ward was assisted by 

the Bramin Nital Nirrah, and also by the hircarrah, who were also employed in the collection 
of materials for a general history of the country, but nothing in a definite shape. A large 
portion of these materials has been monthly communicated to Colonel Mackenzie by the 
Bramin, and the remainder, containing two parcels under his own seal, one of Cadjan books, the 
other of papers, will be delivered in the office by Captain Conner on his arrival [109 ]*. 
This Nital Nirrah had been recruited in 1803, and was only drawing Rs. 35 p.m. 
with the Malabar survey when he died in 1827 at Cannanore 7 . 
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The following interpreters were on the headquarter roll in June 1817 1 [II, 355-6] ; 

C. V. Lechmya [ Lakshmaiah ] Brahman Head Interprotor ; Tcllinga & Sanaorib trans- 

lator. 

Abdul Azoor ... — Persian Moonshee 

C. V. Ramaawamy ... — Pundit. 

Durmiah Poorooshotamiah ... "the old Jain" Canara Writer & Interpreter. 

[ II, pi. 22n. ] 

Venkat Rao ... ... Brahman Modern Canara Writer & Interpreter. 

Vonkat Sooliah ... ... ,, Tellinga Writer & Interpreter. 

The above are all in the office at Madras. 
Baboo Row ... ... Brahmin Mahratta writer & Interpreter ; detached to 

the southward. 

Narrain Row „ Taraul & Canara Writer & Interpreter ; in 

the Nizam's Country. 

Ram Doss „ Tamul & Canara ; detached in the Northern 

Circare [ d. Caloutta, 1821 ]. 
Appavoo ... ... ,. Tamul ; detached in the Arcot Province. 

Gundapah ... ... .. High Tamul „ „ „ 

Lechmya and others selected for Bengal left Madras in December 1817, and 
marched up the east coast [311 ]. They were not happy in Calcutta, and several, 
particularly Lechmya, had family troubles and litigation in Madras [ II, 356 ]. For 
others or their families Mackenzie succeeded in getting pensions. 

It was my part to. ..compensate the. ..people who were constantly about me for many 
years. ... The principal of them was the Bramin Leohmyah, who actually formed the rest to 
my pursuits. ... He never deceived me as to money matters ; ... he acted the part of a careful 
servant, ... &...that he was even neglectful of his own interests from his attention to mine 
was well known to me. ... He was poor and embarrassed 4 I believe honest. ... 

The brother Ramaswamy 2 that is with you served me long without any pay, & afterwards 
on very small pay. The 26 pags. lately allowed him as Interpreter Saastree <Sc, was a com- 
pensation for many ingenious explanations he procured me. ... 

A Sanscrit-Tellinga & Canara interpreter will be always necessary.. .on account of the 
orthographical correction of names, or proper spelling of places 8 . 

Riddell wrote that 

Bamsswamy has got a situation at the College. It is one of the best there, but, being only 
16 pagodas per month, he is to draw the difference between it and his former pay ( i.e., 19 
pagodas per mensem ) from the Survey Department. I pay old Dhurmiah and Kistnajee [ the 
peon ] their allowances regularly [ 316, 318, 392, 396 ]*. 

The archaeological work on which these interpreters were employed was entirely 
extraneous to the official duties of the Surveyor General 5 , and after Mackenzie's 
death those at Calcutta were discharged, as Hodgson did not think them 
necessary in the Surveyor General's Office, as they cannot, in my opinion, contribute any aid 
to the extension of geographical knowledge, the object for which this office is constituted. ... 

I enclose a list of the names, ... with the designations under which they serve, and the 
salaries paid to them, and. ..suggest that they might, perhaps, be employed in the College', 
or some other Department. ... The Department may be relieved from the charge, and. ..the 
families of suoh...as have died may be provided for. ... 

There is also a Javanese writer who was brought round from the Island of Java in 1813 
by the late Surveyor General [ II, 427 ], and his salary of 70 sonat rupees was sanctioned by 
Government on 11th November 1817. As this person is himself desirous of returning to his 
own country, ... Government may be pleased to direot a passage to be furnished.. .to Java 7 . 

Special consideration was given to "Cavelly Venkata Lutchmiah" who, with his 
brothers, had served Mackenzie with the utmost devotion from 1796 [ II, 355-7 ] ; 

In the year 1809 a promise was made. ..by the Government of Madras of a pension equal 
to three fourths of the salary. ..then received. ... The late Colonel Mackenzie, according to 
your statement, promised to obtain for you the grant of a retiring pension amounting to... 
your actual increased salary, on condition of your accompanying him to Bengal, and bringing 
round the establishment which Colonel Maokenzie had formed under your direction for... 
researches into the history and antiquities of Southern India. 

1 MMC. 636/18 17 ( 8545-9). * presumably Venkata Ramaswami, auth. of " Biographical Sktlclus of 
Dutm PoeU", pob. Caloutta, 1820. 'to Riddell ; DDn. 156 ( 337 ), 17—4-18. « DDn. 151 ( 130, 139 ), 9 
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You havo produced no written proof of the above engagement on the part of Colonel 
Mackenzie, but as it is known that Colonel Mackenzie entertained a high opinion of your merits 
and services, and as other members of the establishment. ..were encouraged to expect pensions 
equal to half of their allowances, or the like allowances to their families if they should die in 
the service, the Most Noble the Governor General in Council is disposed to view favourably 
your application to receive a pension equal to your present allowances. ... 

On your returning to the Coast, the Government of Fort St. George will. ..order the 
payment of the pension of the three hundred rupees at such places as you may chooBe for 
your residence. ... You sliould continue to render your assistance in arranging and describing 
the materials. ..for. ..being transmitted to the Hon'ble the Court of Directors. ... 

With regard to the marks of distinction... you solicit, ... the Governor in Council of Fort St. 
George Will be solicited to bestow upon you such marks of consideration a-s...[ they ] may think 
proper. ... The. ..conversion of your actual tenure of the village of Tinnanoro into a rent-free 
tenure. ..will be recommended to. ..the Honourable the Court of Directors. ... The Governor 
General in Council cannot directly interpose for. ..the restitution of your paternal village in 
Masulipatara, from which you state yourself to have been unjustly ejected [ II, 356 ] l . 

Lechmya loyally stayed on in Calcutta for the next two years to assist Horace 
Wilson [ 312 ] in cataloguing the manuscripts which he took over from the Surveyor 
General. Later, in 1830, he persuaded the Government of Madras to transfer that 
part of the collection that was held by the Madras College to the Madras Literary 
Society, where it could be properly arranged. On his further pressure in 1836, a 
distinguished scholar was deputed to complete the task 2 . 

Though it is generally held that the three Madrasi figures supporting Mackenzie 
in Thomas Hickey's notable portrait of 1816 are definite likenesses of Lechmya, 
of the Jain Dhurmiah, and the peon Kistnaji, then.' respective indentities are by 
no means clear, and are discussed elsewhere [ II, pi. 22 n. ]. 



Bombay 

During the Maratha war Dickinson had to give up all his military surveyors 
except Tate, and when Tate took over in 1821, his establishment on the Bombay 
and Salsette revenue survey was wholly Indian — 

natives whom I have lately instructed in. ..drawing and surveying — and. ..the extent of their 
abilities and practical knowledge must ever confine their duties to the more mechanical branches. 
... It. ..becomes my duty constantly to superintend and be a check over their work, so that, 
in case of any indisposition or casualty befalling me, their operations.. .must cease for that 
time. ... The four native draughtsmen were added. ..on the 27th July 1818, and the four native 
surveyors, and one mattara, on the 1st February 1820. 

Though the deficiency occasioned by the removal of the Engineer Assistant. ..was to a 
certain extent supplied by the addition of draughtsmen and surveyors to the native branch, ... 
they came. ..perfectly unacquainted with any of the duties they were expected to perform. ... 
It became. ..necessary to instruct them in the first rudiments. ... It was not till October last, 
at the opening of the fair season, that the survey derived any benefit from. ..the native survey- 
ors, but the draughtsmen had afforded considerable assistance. ..a twelve month or so before. 
... It was not in my power to devote much of my time to the. ..more mechanical operations of 
the survey, but I was then. ..enabled to avail myself.. .of the native surveyors. 

I. ..bring forward. ..the exertion and merit already displayed by some of the native sur- 
veyors and draughtsmen. ..as deserving of.. .encouragement, and. ..to recommend certain grada- 
tions of salaries... according to their relative merits ; which measure would... excite a strong 
emulation, and thereby.. .expedite the surveys. ... I. ..suggest an increase of native surveyors, 
which will always admit of two complete sets. ..being employed on each island 9 . 

After his retirement Tate sent Jervis a fuller account of these surveyors ; 

The natives of India, ... if properly instructed and disciplined, ... might be brought to such 
...skill in the various branches of surveying, even from the capacity of a chain measurer to 
that of an accurate observer with the theodolite, as well as of a neat draughtsman, as very 
considerably to abridge the personal labour and fatigue of European Officers, especially in 
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Buoh a oliraate as that of India, which. ..is Buoh aa to render great exertion in the out-of-doora 
duties of the Surveyor most prejudicial to the European constitution. ... 

At one period Government appointed two infantry officers as my assistants, viz., one 
for Bombay and one for Salsette, but I had all the trouble of instructing them in surveying 
and drawing. ... I was well pleased when Government required their services for regimental 
duties, and I was permitted to employ.. .any number of natives I required. ... 

By the assistance of several parties of surveyors the work was extended, ... and the 
two surveys were then brought rapidly to a close, ... and the first plans drawn. ..by separate 
draughtsmen, who had not been instructed in surveying. ... 

Had such a system been adopted some years previously, my own health and constitution 
might have been preserved to this day, ... and the two surveys of Bombay and Salsette might 
have been completed in half the time, and perhaps at one fourth of the expence. ... The labour 
of out-of-doors work is certainly much more calculated for natives than for European and, 
as for the mechanical part of the plan drawing, ... I will be bound to say that my native 
draughtsmen would compete with most Europeans in India. 

Xly knowledge of them leads mo to say — Instruct them well — Show them kindness, as 
well as firmness and consistency. ... They require but comparatively low salaries, for their 
wants are comparatively little. I have found them obedient, submissive, and faithful servants, 
and should you ever fall in with any of my poor surveyors and draughtsmen, pray enlist 
them, if disengaged, into your service. The letters I have received from them prove their 
affection for me, and that they are nob unmindful of my labours in their instruction 1 . 

Jervis, also, on his survey of South Konkan [ 126 ], had a staff almost entirely 
Indian. From March 1823 he was allowed a draughtsman on Rs. 100 2 and a writer 
on Rs. 80 p.m., and by 1826 he had collected six Indian sub-assistant surveyors, 
whom I have instructed. ..for two years post at a considerable private expense, with a view 
to some future relief from the more laborious and simple details of the survey. Four of them 
are Brahmins, and two Portuguese, and I request that I may. ..draw from the 1st of the ensuing 
month 30 rupees monthly for each surveyor, to carry their instruments and assist them in 
surveying ; who, with the addition of the surveyors hereafter to be furnished from the Engineer 
Institution [ inf. ], will enable me to conduct the detail survey both expeditiously, correctly, 
and at little greater expense than if a single officers wore attached 3 . 

Two of these surveyors, Hyum Essajie and Vishmu Agashe afterwards worked for 
the Chief Engineer, the Quarter Master General, and with Henry Giberno. 

On the Deccan survey, also, Jopp had a draughtsman on Rs. 100 p.m., and he 
later got authority to engage others for the Deputy Surveyor General's office ; 

The officers of the Survey Department in the Dulchun being employed on the prepara- 
tion of a map of that country on a large scale, a work which can scarcely be completed in less 
than 4 to 5 years, during which the field operations. ..must be suspended, I. ..suggest that that 
duty might be performed in this office equally well, and certainly at a much less expense, ... by 
good draughtsmen entertained for that purpose, leaving the officers to be more profitably 
employed. ..on actual survey [ 126]. ... If sufficient number are not immediately to be found, 
others well qualified might from time to time be supplied from the Institution under Capt. 
[ Geo. ] Jervis [ 384 ] 4 . 

Shortrede's writers included a purvoe and a karkun*, but he could not find suit- 
able Indian assistants for technical duties ; 

On the 1st January 1830 my office establishment consisted of a purvee Modhan Kas and 
a karkoon Dajy Govind, both natives, each receiving Rs. ( 30 ) thirty a month. Their duties 
and qualifications differ in no respect from those required for similar situations in other Depart- 
ments. ... The pay of purvee is rather too small in relation to that commonly received, ... 
because when perfectly qualified to perform the work of my office, he is able to get better 
pay elsewhere, and on this aocount the above-mentioned purvee has since left me. 

I have not. ..to been able to find persons — properly qualified by their mathematical and 
mechanical knowledge — steadiness — willingness to work with ability, to endure fatigue and 
exposure — to perform the duties. ..as draftsmen and assistants, and apprentices. They would 
have. ..to use various mathematical instruments, with whose construction and adjustments they 
ought to be acquainted, as also with the calculations ordinarily occurring in the survey* [ 389 ] . 
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Lascars & Followers ; Bengal 

Under the normal rules for surveyors' allowances, every Surveyor drawing full 
allowances had to pay for his establishment himself, the salaries of 1777 and 1785 
having made generous provision for followers at the rates then prevalent [ I, 276-7, 
289 ]. The rules of 1817 forthe officers on the Quartermaster General's staff [ 334-7 ], 
provided that their reduced permanent salary should not cover the pay of followers, 
which was to be charged in contingent bills. Each surveyor was to justify the rate of 
pay and the number of followers employed. In supporting claims made by Jackson 
[ 348 ], the Quartermaster General found that he 

has explained to the satisfaction of the Commander-in-Chief that he necessarily maintained 
two bangee burdars [ 269 ] on monthly pay for the carriage of his instruments, and three 
khalasies to carry, plant, and shift his nags, and run his perambulators. The same want 
must have been felt. ..by the other officers, ... and is stated on so moderate a scale, that His 
Lordship can have no hesitation in recommending the admission of these... charges 1 . 

Two years later, Jackson's charges during his halt at Nagpur [ 27-8 ] were 
challenged in audit, and he explained that his men had been entertained 
in Calcutta, and could not in justice have been discharged at Nagpoor, a distant of 740 miles, 
and left to find their way back, ... particularly when the unsettled state of the country. ..is 
taken into consideration ; besides my having.. .every reason to suppose their services would be 
required in the performance of ray survey duties. ... On my becoming acquainted with the 
natives of that part of India, the necessity for retaining these men became more decidedly 
obvious for, could I have procured others ( whicli was utterly impossible for me to do ), they 
must have been paid the enhanced rates of wages... and would have been totally useless from the 
want of competent knowledge of the Hindoostanee Ooriah, and Bengally languages 2 . 
In Bundelkhand [ 81 ] Franklin employed ; 

Indispensably necessary for. ..a regular intercourse with 
the native chiefs, and for... information of roads, limits, and 
lists of villages. 

Well trained, and absolutely necessary for... conducting 
the advanced flag of the trigonometrical series. 

Trained for.. .striking upon signal, and bringing in 
the near flags when required. 
4 Coolies @ 4 Rs. 16 for carrying bamboos of the flags and spare flags. 
4 Coolies @ 4 Rs. 16 for the carriage of Maps & Instruments. 
1 Coolie Rs. 4 for the carriage of the Theodolite. 

The Flags were 6 feet by 7 feet. The Bamboos 30 
Camp -line and Rope feet and upwards in 4 length ; the Camp -line was made of 
for splicing bamboos. cotton, and Rope in daily expenditure 3 . 
For revenue survey parties in the Upper Provinces, Bedford found 
that the field work can be carried on very well with the number already kept up, viz., 1 
smart head man, or tindal, and 10 others of all descriptions. 

To guard against siokness, however, ... one or two more should be entertained, and a 
good effect might also be produced by establishing two ranks of lasoars, and two rates of pay, 
the higher. ..for a certain number who may evince superior intelligence and activity. These 
rates would be very moderate at 6-8 and 5-8 per mensem, considering that the labours.. .are 
heavier than those generally experienced, ... since, in addition to about six hours work every 
morning, many. ..are required. ..to examine and report on boundaries — clean the instruments — 
ascertain the situation of jheels, j unguis, and wastes to be surveyed — and other similar duties. ... 

Hircarrahs... appear. ..perfectly unnecessary if.. .a proportion of the police and revenue 
chuprassees acoompany... for. ..procuring the attendance of the zemindars whenever necessary*. 
Each party was then allowed a fixed establishment of — 1 Tindal, Rs. 11-8-0 — 6 
Lascars @ 6-8, Rs. 32-8-0 — 6 Lascars @ 5-8, Rs. 33-0-0 — 1 Bildar Rs. 4-8-0 — 
in addition to contingent charges to cover "cost, carriage, and repairs of the office 
tent, the wages of a common tent lascar, and a sweeper" 5 . 

When Simmonds joined the Delhi party, he obtained speoial sanction for a squad 
for survey of villages boundaries, viz., — 



Moonshee 




Rs. 15 


Jemadar 




Rs. 8 


Clashies 


@ 6 


Rs. 12 


Coolies 


@ 4 


Rs. 16 


Coolies 


@ * 


Rs. 16 


Coolie 




Rs. 4 


For Flags 


), Bamboos, 
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for the Chain, 4 Lascars — for the Offset Chain, 2 Lascars — for the Flags, Lascars — for digging 
station marks, and clearing rough ground, 1 Bildar — for carrying instruments, etc., we use our 
own private servants 1 . 

When Grant sailed for Burma in 1825 he took no porters for his precious astrono- 
mical instruments [ 183 ] ; 

Though I engaged a set of bearers, ...I cannot persuade them to leave Calcutta before 
the end of tho month. Such a delay, however, would probably lose me my passage, ... and 
I am therefore. ..proceeding without them. I trust...! shall be able to obtain at Rangoon 
such assistance as may be required. ... It is natural I should feel considerable anxiety, ... 
considering the heavy expense of the instruments. ..and the pains I have taken in rendering 
them portable. It would. ..be a very great disappointment to me if, after all this trouble, 
want of carriage alone should deprive me of them. 

The lower circle and the supports of the vertical circle require 4 carriers, the vertical 
circle two, the two transit instruments two each, the reflecting circle, chain, barometers, and 
chronometers, two more, making a total of twelve 3 . 

He could raise no men in Rangoon, and had to appeal to the Surveyor General 
in Calcutta. Jackson, the d.q.m.o., regretted 

exceedingly that you quitted Calcutta without bearers, for I doubt much your getting them 
at all, and if you do get them they will be a set of good-for-nothing fellows. I have written 
to Colonel Stevenson [ q.m.o., Bengal ] very strongly on the subject, and urged everything 
I could for them and olashies, being the very best to be got 3 . 

Government orders were necessary before meL could be despatched from Calcutta. 
Blacker found it impossible to run his Calcutta office on Rs. 44 a month, the 

allowance fixed in 1788, and had the strength raised in 1824 to 

1 Artist [313] @ Sicca Rs. 25 1 Chokedar Sicca Rs. 6 

1 Daftry & Mate „ 12 1 Durwon „ 5 

1 Jemadar „ 10 1 Sweeper „ 5 
3 Hircarrahs @ 6 each „ 18 1 Bheestie „ S 

2 Lascars „ „ 12 

Total Sicca Rupees per mensem Rs. 08, or Sonat Rs. 102-3*. 



Madras & Bombay 

Though Madras surveyors also had to meet the pay of their own followers from 
their allowances, they were allowed to charge separately for those of their 
assistants, the numbers being laid down by regulation. Two were allowed to each 
assistant, but three in Travancore, whilst a later order allowed four to the assistant 
surveyor on the Hyderabad survey 6 . Strict rules' limited the period for which these 
lascars might be charged [ 350-1 ] ; 

On individuals. ..being ordered from the field to the Presidency, pay for lascars shall cease 
from the date of their quitting the survey, ... unless in charge of instruments, when suoh 
number as may be considered necessary. ..shall be retained on the same allowances. But lascars 
and coolies discharged at a distance will receive an allowance at the rate of 3 annas for every 
20 miles to enable them to return to the places at which they may have been entertained. ... 
During the suspension of field operations... for inolemency of weather, batta for lascars snail 
not be drawn, and the officers. ..actually in charge will certify the arrival and departure of 
parties at. ..head quarters during such suspension. Officers in charge. ..will take every oppor- 
tunity of ascertaining that the. ..lascars authorized for sub-assistant surveyors are kept up in 
an efficient state. 

In the event of the charge.. .devolving on the senior sub-assistant, ... he shall be allowed to 
entertain three lascars in addition to the number authorized by the regulations, for the. ..pro- 
tection of instruments for which he become* responsible'. 

Both Mackenzie and Lambton regarded their followers as private servants, 
members of their households. When he left Madras Mackenzie was much distressed 
at having to leave so many behind [ 318 ] ; 

l BTC. 30-4-4 ( 100-1 ). >to QMO.. Calcutta; DDn. 216 ( 7 ). Juno 1825. > ib. ( 34 ), 4-8-26 
4 DDn. 204 ( 75), 14-7-24. ' DDn. 192 ( 128 ). 12-5-21: & I SI (313), 1-10-23. 'bearing a distinot 
family likeness to the rules of 100 years later. 7 DDn. 218 ( 186 ), 9-2-30. 
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My immediate servants, my dependents of 20 years under every privation, in everv situa- 
tion of difficulty, distress, even danger ; from Hyderabad & Seringapatam, to the unhealthy 
climate of Batavia, for years I had encouraged their persevorence & zeal. ... You will reoollect 
the trouble even risk under which I left your detachment in 1792 to get a sight of Gooty & 
rejoin you on the march to Gandicotta 1 , ... <fe now these useful people, or such 'of thorn as 
survive, are likely to be thrown out of all employment. The poor provision of a pension, 
after all their lahours, ... is still undetermined 2 . 

He was particularly anxious that special consideration should be shown to his 
personal orderly; "that useful man Kistnajee should be employed in the office as 
conicoply [ I, 290 ], to assist the care of the instruments" [ II, pi. 22 n. ]. 

Dickinson took with him on military survey in North Konkan [ 128 ] 
a Purvoe [ 393 ], Peon, and six Lascars, which proved very insufficient, the whole of whom 
are now laid up with t.lm jungle fever, without a prospect of their being for some time fit for 
active duty in the interior. ... I have. ..to request that arrears of batta at the rate of 5 pice 
a day for each loscar and peon may be sanctioned for the very severe duties I have been 
obliged to exact of the people 3 . 

Surveyors in the Deccan employed 4 lascars each @ Rs. 10, whilst Jervis in 
the Konkan had 5 coolies @ Rs. 8 each. Shortrede had 10 lascars @ Rs. 9J per 
month, 3 jasuds*, and 2 peons @ Rs. 7. 

The duties of the lascars are to carry the instruments. ... Those of the jasoods and peons 
to put up station piles on such hills as I may find necessary, ... and to keep up communication 
with the Deputy Surveyor General. ... I find their number to he only sufficient for the dis- 
charge on the ordinary duties of the survey. The jasoods and peons are required to be 
rather more intelligent than the generality of such people, as they must occasionally be entrusted 
with a discretionary power in selecting stations in unknown parts of the country. 

The pay of the whole department was at first purposely made on as low a scale as possible 
in order that no one might consider himself above hard work 6 . 



Great Trigonometrical Survey 

When Everest first joined the Great Trigonometrical Survey he was greatly 
impressed with the patriarchal manner in which Lambton ruled his large follow- 
ing — three sub-assistants — escort about 30 strong — bearers for the great instruments 
and tents, from forty to fifty — flag coolies and post runners, at least thirty — with 
families as well [ 399, 403 ]. Further coolies were charged on contingent bills ; 

Although I have a very large permanent establishment, yet, from sickness, and from the 
numerous little articles of comfort which I must take along with me, I am always obliged to 
have a number of these coolies, and my followers, who have been for many years with me, 
having most of them their families, I must indulge in this particular, taking care, however, 
that every person who attends my camp is paid for his labour 8 . 

Everest tells of the devotion and success with which the flagmen went out in twos 
or threes into the desolate fever-ridden forests, and how loyally they persisted in 
spite of sickness and difficulties [ 230 ] ; 

I learnt how to value the natives of southern India, who, knowing no master but the 
Lieutenant Colonel, unconnected with and unknown by the Government they served, without 
provision for themselves in case of their being crippled by sickness, accident, or age, or for 
their families in the event of their death, yet ventured fearlessly and without a nuirmur to 
face those awful dangers which would have made the stoutest hearts quail and shrink. 

The personal exposure which soldiers cheerfully submit to in the day of battle is cheered 
by the reflection that, dying, they do not die alone or ingloriously : but there is a forlorn and 
desolate feeling produced by the thought of yielding up one's life in a wilderness, with none 
but jackals to sing our requiem, and tigers to prowl, and vultures to flit, round our tombless 
corpses, which harrows up the soul with inexpressible horror'. 

On Lambton's death, many of these Madrasi followers were loth to continue 
service ; his death "had naturally created a sort of desponding feeling amongst bis 

'presumably when attached to the Ellore Detachment [I, 112]. 'to Josifth Marshall, DDn. 156 
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followers, of whom many had been with him from the very outset of his oareer, 
or born in his camp". Still Everest was able to report to Madras that, 
although this survey has been transferred to the Presidency of Bengal, a very considerable 
part <>f the old establishment remains with it. The families of most of these reside in the 
territories subject to our Government, and it is their anxious wish to have some convenient 
mode of remitting the saving of their pay. ... It is so much of consequence to me that my 
people should be comfortable and contented, that I shall feel myself very much indebted to 
you if you will authorize such arrangement 1 . , 

For those who decided to quit, replacements were found from Upper India ; 

People have been brought by me from Hindoostun...at vast expence on my part, to supply 
the place of my Carnatic followers, most of whom object to being employed north of the Goda- 
very. The people in question have for the last 3} months been in training, but they refuse to 
be employed to the southward of the Dhabba Ghat a , and if the course of my operations benow 
diverted, I shall, after having incurred this heavy expense, be for a time totally without people 
to carry instruments and flags, unless I trust them to untrained persons, or such common 
coolies as chance may throw in my way. 

As the instruments are of immense value, ... it is necessary to select the persons who 
manage them with great care, because the task is one of great skill and nicety. ... I am obliged 
to pay them very high wanes, and to treat them with a degree of indulgence not generally 
shewn to native followers 3 . 

There were occasional lapses from good conduct, and Everest had sometimes to 
call in the aid of the civil authorities ; 

My Dear Low [ 245 ], I have n very disagreeable business to refer to you. One of my people 
is accused of having seized a Goandee girl, and ravished her, and the injured parties have come 
to complain to ine ; hut, as I know not how to adjust it, I have sent the offender under u 
guard, and have desired the complainants to lay their cause before you. 

The offender, by name Rama Swamee, was some time ago in a state of lunacy, and I had 
him for many months in strict confinement to prevent his doing mischief. ... He seemed to 
be restored to his senses, and the old man with red breeches, ... who is head man of all my 
Carnatic followers ( Ramaswamee also by name ), earnestly entreated me to release him, and 
engaged to be responsible for any future offence he might commit. 

These people all speak Teloogoo, but to assist you I have sent one of the naiks of my 
escort, Asud Khan, who not only speaks Telloogoo, but Hindoostanoe pleasantly 4 . 

When handing over to OUiver in 1825, Everest left a reduced establishment ; 

The present establishment provides for the carriage of the zenith sector, the large theodo- 
lite, and the clock, neither of which will now be required ; the expense therefore may be con- 
siderably reduced, but. ..the rates of wages actually paid. ..are somewhat higher than those 
hitherto sanctioned. ... For instance, the rate for each cooly now allowed is Sa. Rs., whereas 
the instrument coolies receive Rs. 7-2 each, and the principal flag coolies nearly Rs. 8 ; 
moreover, without spare coolies there is no method of conveying messages from one station 
to another, so that some hurkarrahs will be quite indispensable. The following. ..will bo 
required to keep the establishment efficient ; 



Instrument .. 
Cirole 
Stand 
Tent 

Total 



16 coolies 

1 Sirdar of Coolies 
12 Principal Flag Coolies 
12 Flag Coolies 
6 Hurkarrahs 
4 private tents 



4 Coolies Small Theodolite 

2 „ 2 Barometers 

1 Cooly Chronometers 
4 Coolies Lanterns, box 

@ 7-2 Rupees 



I Rs. 8 
I Rs. 7-2 
) Rs. 5 
I Rs. 22 

Total Sa. Rs 

This involved the discharge of several of Lambton's men and 



... 1 Cooly 
2 Coolies 
... 1 Coolv 
... 1 " 
114-0-0 

20-0-0 
96-0-0 
86-8-0 
30-0-0 
88-0-0 



433-8-0 1 
writes Olliver, 

The mode hitherto adopted by the late Superintendent, in the case of discharging any 
part of the carriers, was to make over to them one month's pay, exclusive of a full month's 
pay for any number of days of the month of their discharge. This was considered in all 
sufficient to enable them to reach their homes. ... 
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The party entertained by Capt. Everest. ..were all anxiously looking homewards so soon 
as they lost their old master and benefactor, and were one and all averse to the idea of con- 
tinuing longer with a department penetrating further north, and working up to Hindostan 
for every move would take them further from their native country. 

Captain Everest was fully well convinced of the Carnatics being the best sort of people 
adapted to such labour, ... from. ..the fatigue and hardships they cheerfully undergo and 
as the establishment could not move without them, it then fell to me to explain to the whole 
party. ..that they should continue to meet with every indulgence as before, if they would con- 
sent to remain till three years expired, or till the work was completed up to Agra, and after 
that it should be optional to them to continue or to return to their homes 1 . 

In 1830 Government asked whether it was not possible, now that the Great 
Trigonometrical Survey was working entirely within Bengal, to reduce the number 
of men and bring their pay into line with local rates. Walpole replied that the 
number could not well be reduced, but suggested a lower scale of pay ; 

The monthly pay of Lascars under the Madras Presidency, while in the field, is 9 rupees 
13 annas 3 , which is much higher than that of the principal lascars of the Trigonometrical 
Survey. The Military Auditor General informs me that the ordinary pay of lascars under 
this Presidency is 5 rupees, and coolies 4, which is lower than what the corresponding classes 
receive in the revenue and military surveys. 

The lascars and coolies of the Trigonometrical Survey have more labourious duties to 
perform than those of other surveys. They must he active, steady, and intelligent, and are 
therefore entitled to higher pay than men who are merely required to wheel a perambulator, 
or carry a measuring chain. A reduction might, however, Be made in the present pay, ... 
and I have noted. ..the rates which. ..might be granted in future — Principal Flag Lascars, 
Rs. 7-8-0 — Secondary, 6—8-0 — Instrument Carriers, 5-8-0 3 per mensem. 
This reduction roused Everest's fury when he rejoined shortly after, and in the 
following protest he gives a good description of the work of a laacar of the Great 
Trigonometrical Survey — 

It is a wild, rough, kind of life, but it is difficult to conceive a duty more harassing, or 
calling for greater perseverance and intelligence, than that entrusted to the men who. ..occupy 
stations in advance [ 230 ]. ... 

When the height. ..is one of a mass which fills a large portion of the horizon, ... it becomes 
a most serious task to discover the identical eminence which has been pointed out from a 
station distant 30 to 60 miles in a straight line. ... The object is only ultimately attained by 
ascending a succession every peak likely to be that pointed out, ... and then mounting the 
highest trees. ... This operation has often to be gone through in a country covered with large 
forest trees, all of which must be felled, and abounding with wild animals ; where provisions 
are scarce, where there are no bazars, ond no water but what falls from the clouds. It will 
cease to be a matter for marvel that I should rate so highly the value and importance of the 
people who have to effect it. 

The people detached on these occasions often disappear for weeks for to surmount 
a straight distance of 40 miles in mountain lands it is not unfrequently necessary to travel full 
80. They must wait too for clear weather, otherwise after all their trouble they may fail in 
finding out the right eminence [ 244 ]. ... 

I have seen natives of the Coast, belonging to the old establishment, who were hardly 
ever at fault in the most trying circumstances. To keep these people together when, after 
the death of Colonel Lambton, they had to quit the southern provinces, ... was no easy matter. 
I did my best to do so, and succeeded to a certain extent, so that the establishment with which 
Mr. Olliver commenced the Longitudinal Series when I went to England was, though not so 
efficient as could be desired, yet not entirely shorn of its ablest flag-men. 

The arrangement made in Major Walpole' letter of 16th August 1830, by reducing their 
pay, instead of increasing it and holding out prospects of future reward, as I should have 
recommended, tended mainly to destroy the principle of cohesion. ... Applications are daily 
made by the few who remain for leave to return to their homes, and if decisive measures 
be not taken it will be totally impossible, in my opinion, to revive the drooping spirits of 
these poor people, or again put the establishment.. .in an effective state. 

The question naturally arises, how did Colonel Lambton effect this, and the answer is 
plainly he had a surplus proportion of people, and had thus funds at his disposal for giving 
high pay, and occasional presents, to those who proved themselves trustworthy 4 . His establish- 
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raent cost, too, more than he received. A system of this sort may be perpetuated much more 
easily than created. His people were in the outset encouraged to bring their families with 
them, so that they formed a little colony of their own, and many of the younger lads of the 
establishment hail been born in his camp. ... 

The difficulties of moving... were less than at present, because the practice had not then 
been abolished. ..of taking village coolies ; not that I.. .advocate the practice, I speak of it 
merely as a fact [411 ]■ ... All things in India are undergoing a change, and the ideas of the 
inhabitants are gradually altering ever since I can recollect. It must needs be so in peaceable 
times of long duration, such as this country had not known before this out of mind [ t-page ]. 

Even in Colonel Lambton's lifetime, however, the older and abler hands began gradually 
to fall off, and the serious disasters east of Hyderabad [231-2 ] had so thinned their ranks that 
they formed but a wreck of what they had once been. But with any establishment constituted 
as it was prior to my return to England, the difficulties were enormous, and the.. .expedients 
which I was obliged to resort to, the extra duty to which my people were exposed, are such 
as never can, or ought, to be expected from men except in cases of emergency. ... 

It frequently occurs that nine principal stations are in occupation at the same instant. 
A flag staff 22 feet long is erected at each during the day time, and a light burning at night. 
The flag staff must be kept truly perpendicular during the day, and these stations are perhaps 
distant 30, 40, or 50 miles from the ninth where the instrument stands. I mean. ..distances 
as the crow flies, but in truth in mountainous tracts they are about double the distance, so 
that to communicate with them 3, and often 6, days are necessary. 

The people then are in manner left entirely to themselves, and if they have no motive 
to incite them to exertion, they will infallibly go quietly to sleep in the best quarters they 
can obtain, in preference to sitting all night long on the top of a cold mountain, with naught 
but rocks and fallen trees scattered around thetn, and tigers and bears to break in on the 
general desolation and solitude. 

In certain cases it is necessary to supercede the ordinary lights by blue lights ; the best 
blue lights will burn 8 minutes, and then expire, and as they are costly both in make and in 
the carriage, it is necessary to be economical of them. To burn 18 blue lights requires nearly 
hours, and if they are not well timed the observations cannot be made, and must be re- 
peated [ 247-8 ]. It has hitherto always been necessary to employ one of the sub-assistants 
with a watch for this purpose, in which cose he has to travel from one station to another. The 
loss of time.. .consequent on one failure is enormous 1 . 

Officers of the Survey of India will endorse all that Everest has written of the 
devotion and loyalty of survey khalasia, whether of the Trigonometrical, Topo- 
graphical, or Revenue branches, and whether they be men of Madras, Hazarib&gh , 
Garhwal, or Punjab. 
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PEOPLE & COUNTRY OF INDIA 

care OF health ; South India — Cheat Trigonometrical Survey — ova RDs <t escorts 
-surveyors * THE PEOPLE; General — Cheat Trigonometrical Survey — Commis- 
sariat Agent — Nizam's Territories — POSTS <t COMMUNICATIONS. 

IF we do not here refer specifically to the surveyors of Bengal and Bombay, this 
is not because they were any less prone to fever, dysentery, and other diseases 
of the east, than the surveyors of Madras [ II, 359-63 ]. Far from it. We have 
told elsewhere of the interruptions to their surveys by sickness ; Smyth in Chota 
Nagpur [ II, 46 ] Hodgson in Sirmur [ 35 ] — Gerard at Agra [ 90 ] — Wilcox in 
Assam [ 64 ] — Grant in Tenasserira [ 77 ] — and many others. 

None knew of the crippling effect of ill-health better than Mackenzie, and when 
organizing his field parties in 1815 he made particular reference to the need for 
regular medical attendance, both for parties in the field as well as for assistants 
at the Presidency, many of whom came in from the districts in a WTetched state ; 

The termination of some of the surveys, and the necessity of relieving the sick.. .from 
unhealthy situations by removal to the Coast, lias occasioned that about 11 of the native 
assistant surveyors are hero at present, nil employed in office excepting those who are in a 
state of convalescence, and that cannot attend regularly. ... Medical assistance should be 
afforded in this case for their relief 1 . 

The Medical Board replied that those at the Presidency would be attended by the 
Garrison Surgeon, and that with regard to those at 

out-stations and in the field, the Medical Board feel considerable difficulty in deciding upon 
any particular officer. ... The same sense of public duty which urged Messrs. S. and A. to afford 
the ready and willing assistance adverted to by the Surveyor General will. ..prompt every 
medical officer.. .to afford similar aid when. ..necessary 2 . 

Dindigul was found particularly unhealthy during season 1815-6 [ no ] ; 

Progress. ..in the quarter ending 31st January was slow in consequence of the repeated 
interruptions from sickness and the monsoon. It was commenced in 1813 under the hopes 
of being terminated at a much earlier period. About the middle of October last the surveyors 
were obliged to come into Dindigul, where they were employed in protracting and reducing 
thesurvey, ... in computing their triangles, and bringing up the field work and. ..the memoirs. ... 

The surveyors returned to the field duty about the middle of January ; but the senior 
assistant, Turnbul), was obliged to relinquish it from fever on the 15th. He again resumed... 
on the 31st, and on the 10th February again was obliged to return to Dindigul. ... He left 
Dindigul on the 5th March, but.. .to return on the 20th. 

On serious consideration of the continued. ..sickness wherein the Directing Surveyor, two 
assistants, and several followers, had greatly suffered from reiterated attacks, I judged it 
necessary... to call in all parties. ..to Dindigul, where the sick might receive medical aid, and 
the rest be employed in. ..completing the results of the field work. Within a few days. ..the 
Collector. ..transmitted a further account. ..of the general sickness that prevailed, whereby I had 
the satisfaction to find I had anticipated his opinion. ... 

In noticing. ..the frequent ill health that the surveyors have been exposed to there, ... 
this is. ..equally applicable to all the mountains of the Northern Circars — ...the hilly tracts of 
Nullmulla' [ 227, 266] — ...and in those of Soonda, Bednore, and Malabar — whence their surveys 
should be attempted at certain seasons of the year only. The season in which this attempt 
was made in Dindigul was proposed by.. .Mr. Turnhull himself, ... tho' from a laudable anxiety 
he returned earlier than I could have wished in a convalescent state 4 . 
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The Dindigul survey was closed down, and the surveyors moved on to Travanoore 
[ 105-6 ], except for Chamarett who was sent into hospital at Madras after being 
"repeatedly ill of fevers & obstructions, the consequence of the ill air of the hills" 1 . 

Death frequently came swiftly and from strange causes, but Sir Thomas Hislop 
did not succumb on the thirsty march to the Deccan ; 

You will be sorry to hear that an express arrived yesterday from Hyderabad stating that 
these was little chance of the Commander-in-Chief's recovery. His complaint is a constipa- 
tion of the bowels, and has, it is thought, arisen from his travelling so long in a palanquin 
without, his usual proportion of olaret a . 

Two months after Riddell's sudden death in 1818 [318], Mackenzie writes of 
cholera in Madras and Calcutta ; 

Your account of the epidemio [ in Madras ] is really alarming, as it has been here. We 
lost two of our people here by it ; amongst these was the poor peon that accompanied my 
Bramin from Madras [ 391 ]. He had served mo nearly 20 years, and tho' he was brought 
early in the morning to our house he could not be saved. Some others of our people who 
took the prescribed medicine in time wore saved. I believe it consists of strong opiates and 
brandy. We have it always ready, and Mrs. Mackenzie has dispensed it successfully accord- 
ing to our surgeon's directions, but it must be given early. 

I make no doubt but that the medicines prescribed by the faculty will have its due effect 
with you as here. I recommend to you, Mountford, to keep some of the medicines in your 
house. ... Dr. Stuart 8 or any of your medical friends will give you directions. Few Europeans 
have died of it here, yet some have suffered, among whom was poor Mrs. Caddell, carried 
off in 24 hours. Major Caddell is now hore, and pretty well 4 . 

We hear often of asthma, and Mackenzie was much concerned fur James Summers, 
who was "subject to an asthmatic complaint" 8 [ 374-5 ] ; 

I had expected that a change of air &, employment in the field would have answered better 
than confinement to the desk in his hectic complaint. ... His consumptive complaint. ..has now 
reached such a height as to take from him all chance of being useful in the Department . He 
therefore requests. ..to retire on whatever pension his services may entitle him*- 
Summers lived about fourteen years after retirement [ 386 ]. 

Garling pressed in vain for a doctor to be attached to the Hyderabad Survey, 
"as attacks of a dangerous nature are generally sudden and rapid.. .and. ..individuals 
...frequently detached at some distance from each other" 7 . 

It was just one year later that he himself died of cholera. The Hyderabad 
survey was indeed unfortunate, and ten months later Peter Conner succumbed a 
few weeks after joining the party. He had been 

confined to his bed ever since his arrival, both with the bowel complaint and fever, and is 
at present in a dangerous state, that there is but little hope of his surviving. Doctor Voysey, 
the surgeon of Colonel Lambton's establishment, is affording him medical aid 8 . 
Conner had but recently marched his party up from Cochin, and had fallen in with 
cholera on the way ; 

We quitted Trichoor on the 1st of January [ 1821 ]. Tho transition of climate produced 
on many of our party injurious effects. On quitting tho western coast, numbers became 
subject to a constant succession of feverish attacks, and on passing Salem the epidemic made 
its appearance amongst us, nor were we quite free from it till within a few marches from the 
Presidency. ... We had nineteen cases of cholera ; in tliree instances it terminated fatally, 
and those who have survived are not yet fully recovered from its effects 9 . 

After closing the Travancore survey, Ward took his party back to Dindigul 
where survey had been abandoned five years before [ mip., 110 ], and his diary 
gives a fair picture of the climate they had to contend with ; 

Arrived at Dindigul on 17th January 1821. ... 18th. The assistants and followers came 
in, & some attacked witli the cholera ; one woman fell a victim this day. 

1 DDn. 166 ( 82 ). > Sir Thos. Hislop ( 1764-1843 ) ; C-in-C, Madras ; Riddell to SG., B-9-17 ; DDn. 
161 ( 31 ) ; cf. Hasting's Journal — "17th Sept., Sir Thomas dangerously ill ; 23rd., Out of danger". ■Alex 
Stuart, Mad. Med. ; d. 1820. * Geo. Cadell ( 1783-1857 ) Mad. Inf. ; Lt. 1800 ; Lt-Col. 1824 ; m. Susan — ' 
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19th. My butler, oook, and some women attacked this day ; the usual remedies were 
tryed, but the disorder appeared to increase with violence. 
20th. Another woman fell a victim this day. 

21st. My butler fell a victim to it at 3 a.m. Cook still indisposed. 

22nd. The cook died at 5 a.m. Proceeded to Madura at 5 p.m. ... My maity attaoked. 

23rd. Arrived at Madura at 7 a.m., and had a short interview with Mr. Peter*. ... 

25th. Returned to Dindigul at 7 a.m. ; McMahon & Keyes who were taken ill on the 
21st recovered, as well as the other followers. Another woman fell a victim. ..last night. 

28th. Ascended the fortress to take a station, but the weather being very unfavourable, 
and the hills cloud-topped, descended at 1 p.m. Keyes again indisposed. 

27th. At 3 a.m. this morning I was taken unwell with a looseness and vomiting ; adminis- 
tered the remedies instantly, and rose at 6 a.m. recovered, but excessively weak. 

28th. Sunday. Indisposed. ... 31st. At 2 p.m. left Dindigul. ... 

Maroh 1st. Halted ; rather unwell this day. 

5th, 6th. Confined to my tent with a severe bilious attack. ... 

May 27th, Sunday. Halted, my face being excessively inflamed & painful from exposure 
to the heat coining up the mountains, and in some degree owing to the change of climate. ... 

June 13th & 14th. Halted & inked part of the work on the Tables ; indisposed with a 
looseness which rendered me excessively weak, with vomiting. Symptoms similar to the 
cholera ; was attended with no bad consequences. ... 

July 16th. Rose a good deal indisposed. ... While proceeding to complete the only 
day's labor to be performed on the hills, attacked with a bilious fever, but with some assistance 
and support, exerted myself, tho* scarcely able to discern objects, and completed the task, 
and returned almost deranged at 2 p.m. 

17th. Having been refreshed by a good night's repose, started at 7 a.m., and commenced 
the descent of the mountains to the plains. ... 

18th. A return of fever worse than over ; continued much indisposed till the 24th, when 
I was relieved by throwing up large quantities of bile, attended with several evacuations. 
Weather excessively hot. ... Excessive weak & want of appetite continue till the 31st. 
Ward then remained at Palni till August 27th, when he went out on survey again 2 , 

Montgomerie writes to him on the Malabar survey a few years later ; 

As the preservation of the health of your party is an object of the first consideration, ... 
in. ..any tract, the climate of which may be considered at all mimical, ... keep each individual 
actively employed during the day, and... so soon as the sun has set they should shut up their 
tents, which should invariably be pitched in the most airy situations. 

The final drawing of the work may on such occasions be left for a more convenient opportun- 
ity, so as to admit of quitting the tract as soon as possible. It has. ..been observed that the hot 
weather is considered the best adapted for carrying on operations in such situations'. 
To the Surveyor General he writes that Ward intended 

to carry his operations into the Wynaad district immediately on the breaking up of the monsoon, 
as the climate at that time is considerably more salubrious than at any other. But as this 
district is somewhat noted for a malignant fever at certain times of the year, it will be 
advisable that the party should quit it immediately on the indication of any febrile symtoms*. 



Geeat Tbioonometbical Survey 

Though the forests and hills of the south peninsula have always been notorious 
for their fevers, we hear very little from Lambton about them, and it is possible 
that he was by constitution and age less liable to infection than most, and by 
disposition little given to dwelling on personal discomforts. It was far different 
with Everest, who on his first field season struck a particularly unhealthy tract at the 
very worst time of the year. He and his men were overwhelmed by a virulent 
type of malaria, and he remained personally most susceptible to malaria and other 
infections so long as he remained in India. He tells us all about it [ 229-32 ]. 

This does not mean that Lambton neglected the health and welfare of his people. 
At his request Voysey was appointed Surgeon to the Trigonometrical Survey, but 
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he suffered as much from fever aa any other, and as his hands were more than full 
with his duties as Geologist, Lambton got him an assistant. 

So much of his time has been taken up lately in the mixing of medicines and dressing, 
that he has had very little time to attend to his geological pursuits, and he has. ..mentioned to 
me the great convenience that would accrue from his having a Dresser. ... This, in the medical 
line upon the Coast, is a native or half -caste... in hospitals. As the expence...will be very 
trifling, and will add but little to my monthly abstracts, ... such an assistant will be of public 
utility in allowing Mr. Voysey more time to attend to. ..his other professional duties 1 . 
After Voysey's resignation in 1824, Everest had to rely on the nearest medical officer 
when he was within reach of one, and on the dresser when on the march. 

We have noted Lambton's practice of taking the field during the rainy season 
when fever was rampant [ 223, 232 ]. In spite of the device which enabled Everest 
to work to lamps by night during the more healthy seasons [ 235 ], it was with 
considerable apprehension that he set out through the notorious Gawilgarh Hills 
after Voysey's loss [ 243 ]. His departure from Hyderabad was delayed several 
weeks by a fierce attack of fever, and he had repeated relapses. It seems to have 
been a sort of rheumatic fever, something like that which worried Mather in Mysore 
[ II, 109, 359 ], and affected his limbs so much that he had to be held up by his 
men when working at his observations [ 244 ]. In January 1824 his wretched state 
led him to apply for leave to Bombay, 

and thence by sea to Calcutta. Since the begining of Angust last I have been unwell and from 
the 3rd Sept. until the present date. ..often very dangerously ill. My medical.. .adviser have 
frequently urged to me the absolute necessity of proceeding to the sea coast, but I know my 
presence to be so indispensably requisite to the success. ..of the Trigonometrical Survey, that 
I have preferred incurring every personal risk to absenting myself. 

The favourable season. ..is now fast drawing to a close. I have succeeded in taking an 
excellent set of celestial observations for the further extension of the meridional Arc. ... All the 
important part is brought to a conclusion, and the little which remains to cany on the triangles to 
Hooshungabad may safely be entrusted to my sub-assistant, Mr. J. Olliver. 

As I have. ..triangles running westward in the parallel of 10° 20', which at some future 
period will be carried on through Poonah and Bombay [ 234-6 ], it is. ..necessary that I should 
...make myself acquainted with. ..that part of the country, and I should. ..wish my journey to 
Bombay to be considered... professional duty. In that case my leave of absence will commence 
from the 1st May next and be extended to the end of September, by which time I hope to be 
able to rejoin. ..in perfect health. I. ..enclose. ..the opinion on my case by Mr. R. Riddell*... 
who, since the departure of Mr. Voysey, has afforded medical aid to my department 8 . 
By the time permission arrived Everest was better and had started into the hills, 
but he reports later to the General Officer commanding at Nagpur, that 
my health was in so alarming a state that I was under the necessity of applying for medical 
aid. ... Mr. Griffiths', the medical staff at Hoossungabad, came into the heart of the forests 
to attend me, since which time I have been a perpetual patient under his charge. ... I was a 
perfect stranger to him at the time, and had no claims whatever. ... 

The operations of the Great Trigonometrical Survey of India have, since the month of 
February lost, been within the limits of your Division, and my head quarters. ..at Hoossunga- 
bad [ pi. 17 ], where they are still likely to remain for some months. 

In the month of January lost, the medical gentleman of my establishment [ Voysey]... 
obtained permission. ..to proceed to Calcutta on urgent private affairs, leaving Mr. R. Riddell, of 
H.H. the Nizam's Ellichpoor Brigade, in medical charge, but this arrangement ceased. ..on my 
quitting His Highness's dominions, and I have since that time been altogether without medical 
aid. My establislunent consists. ..of 2 principal Sub-Assistants with thoir wives and families, 
3 inferior Sub-Assistants unmarried, 35 sepoys, non-commissioned officers, and. ..81 instrument 
attendants, besides camp followers. ... Almost all have.. .wives and families [396, 399]. 

Fortunately, until lately, my people have been very healthy, and if occasionally any oasea 
of a serious nature occurred, I dispatched the sick persons to Hoossungabad, where they have 
been kindly taken caro of by Mr. Assistant Surgeon Griffiths, but the case is now beginning to 
alter, and my sick are every day beginning to increase. ... 

1 DDn. 02 ( 106 ), 2-12-19. • Roht. Flower Riddell, MRCS. 1818, Asst. Surg. A Surg. NiiSm's army, 
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My department has been liberally supplied with medicine, ... but since the departure of 
the late Mr. Voysey, these have been, I fear, ill looked after, and are greatly in want of arrange- 
ment. ... I have no leisure to attend to theBe matters myself, even if I were sufficiently well 
informed, ... and my medical stores have. ..fallen under the charge of the... dresser, ... in 
whose judgement and discretion I place no manner of confidence. ... Accordingly. ..when I 
arrived at my head quarters Mr. Griffiths very obligingly took oharge of them. ... 

I now venture to request that Mr. Griffiths. ..be considered as in medical charge of my 
department from the 30th May 1821 1 . 

He writes later to the Surveyor General that Griffiths had 
attended the sick of my department for the lost four months, and has hitherto received no 
remuneration. ... I feel deeply indebted to him for the personal kindness. ..in this very painful 
stage of my disorder, and I must attribute... to his... judicious management that I have never 
been prevented from fulfilling my professional duties. Many medical gentlemen would have 
doubtless insisted on my abstaining from observing at night, sitting to calculate, etc., and 
would have attended me on no other terms ; but. ..Mr. Griffiths. ..warned me of the conse- 
quences, and left me to pursue my course. ... 

My original illness was a fever caused by too much attention to business, in consequence 
of which I was obliged to take meroury. I was recommended by the gentlemen of the faculty 
to ride every morning to perfect the cure, and on the 3rd September last year, in one of my 
morning excursions, I was wet through, and my left hip and loins, as well as my left shoulder, 
were immediately seized with the most violent pains accompanied by typhus fever [244], 
This illness has continued to torment me. ..without intermission, and within the last i months 
has arrived at a crisis by the formation of a abscess at my hip, and another at my neck, from 
both which fragments of decayed bone have repeatedly been extracted, sundry incisions and 
other surgical operations of rather on unpleasant kind having been also. ..performed. ... 

Since.. .my illness has in no wise resulted from any private folly or imprudence, but has 
been originally brought on, and subsequently protracted and aggravated by, my perseverenco 
...I humbly hope. ..that the Supreme Government will. ..grant to Mr. Griffiths such remuneration 
as will manifest their sense. ..of his services. ... Though the people of my department had 
...unusual health previously to July last, yet...few of them have escaped an attack of fever, 
and there havo been some very dangerous cases, so. ..the task imposed upon Mr. Griffiths has 
been one of much toil and fatigue 2 . 

Griffiths was allowed to charge his "dawk expenses" for the 40 mile journey 
he had made into the jungle "on a contingent bill certified upon honour". He 
was further allowed "sonat rupees fifty per mensem as a renumeration for his 
personal trouble and for every expense" during Everest's stay at Hoshangabad 3 . 

Though he carried on for another six months, Everest was now determined on 
leave to England. After closing work at Sironj he went to Calcutta, finished off 
his more urgent computations, and sailed for home in November [ 241 ]. 

After his departure Olliver spent an arduous six years triangulating eastwards 
from Sironj through the wild unhealthy country along the southern borders of 
Bundelkhand, and through Palamau and Chota Nagpur, beyond the reach of medical 
assistance [ 261-4 ]. At the start, medical attention was given by the staff 
surgeons at Saugor, but trouble began when the party started out again in 1826 ; 

Mr. John Peyton. ..had been for some days seriously ill of a fever and dysentry, besides a 
few other cases amongst the public followers, and Mr. Assistant Surgeon Mackinnon, then in 
medical charge, ... doubtless judging from the numerous sick at the station, besides the daily 
increase. ..by sick being brought in from the outposts, ... expressed himself in these words ; 
"I should consider it a very imprudent step if you should venture out of the station till next 
month, for you would in the end regret so rashly exposing your party to a raging sickness". 

Notwithstanding this caution I was seriously bent on setting out as soon as Mr. Peyton 
should be somewhat recovered, full satisfied that exercise with change of air would prove 
beneficial to convalescents. 

As Mackinnon had prophesied, October and November proved sickly months and, 
writes Olliver, in addition to losing the services of Rossenrode for several weeks, 
I this day buried one of my followers who fell a victim to a fever of only three days, and I 
have now in my small camp no less than six cases of fever. ... These are attended by the 
native dresser, ... but. ..as the department, in proceeding eastward into a most unhealthy 
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country, may even be deprived of the aid of the... dresser, should he be taken sick, and, em 1 
shall not perhaps be within 60 or 80 miles of.. .medical aid, ... the department would eventually 
be reduced to a most deplorable condition 1 . 

The Surveyor General promised to arrange for an apothecary but none had 
arrived six months later, when Olliver wrote that "in consequence of the daily 
increasing sick", Rossenrode had abandoned work and come in with a train of sick 

to the numbor of 22, of whom 11 were... conveyed on cots, the remainder on private cattle. 
To heighten the disaster Mr. R. was himself laid up. ..when he alone had to attend to.. .the sick. 
... Tho sick party will...proceod for medical aid either to Mirzapur or Chunar and. as it will 
depend on the chance of procuring bungalows, ■•■ I am not yet certain which. ..1 shall take 
up during the ensuing monsoon. 

I earnestly regret tho impracticability of allowing the only medical dresser. ..to proceed 
with the sick, for I shall require his attendance during tho oxtension of the work now advancing 
into the some tract where so much evil awaited the advance party. I regret also. ..that since 
the arrival of Mr. Rossenrode's party, my people.. .are v*»ry disheartened at the idea of 
impending evil, added to the scarcity of provisions. ... I have not yet felt the effects of 
scarcity, but. ..the southern parts of Rewa...nre misorably depopulated 2 . 

Two months later he reports from Mirzapur that he had asked for aid to the 
sick sent in to Mirzapnor with Mr. Rossenrodo, and. ..the Brigadier-General very readily issued 
the necessary orders to afford every comfort to the. ..sick, and soon after their reaching 
this, the whole were sent out of hospital. ... I. ..trust that the fow sick at present who came in 
with me will also soon be restored ; tho one who died on the way fell a victim to the cholera 
which, for the lost four months, raged violently in Bundelkund and Boghelkund 8 . 

Season 1827-8 was equally unfortunate, and Olliver reports that during 
November and December, ... I have had to bury three of the followers. Several of the people 
are quite emaciated, . and this evil has so panic struck the people that through a dread of 
further havoc, a few have even ventured to decamp, and a few have insisted on their discharge. 
... I had. ..the greatest anxiety for the safety of tho party, and in particular for Mr. Rossenrode 
and family, who were altogether violently laid up, as well as Mr. Torrick, of whose safety I 
quite despaired. He is now restored, but quite worn down. 

I have myself been ill from the 24th of December, and but a few days back was most 
seriously laid up with the fever, and I have been obliged to make np to this little open amphi- 
theatre for my recovery, and am now. ..quite restored*. 

He writes to the magistrate at Sherghati ; 

During the lost few months almost half of the public followers. ..have been visited with 
the jungle fever, and in most cases followed by a dysentry, and the number of sick still bearing 
a large proportion to the strength of the party, ... I have [ requested ] Mr. Rossenrode to 
proceed in search of efficient medical aid to some station where the department may aUo be 
accomodated during the rains, ... about What time. ..it be advisable for me to quit the field, and 
to hasten to lodge. ..somewhere safe from the rains. ... It is not unlikely but that I may 
eventually be put to the hazard of being shut even from all communication by the flowing 
in of the rivers 6 . 

They spent the rains in Gaya, and Olliver again sent in a tale of woe [ 262 ]. 

Guards & Escorts 

Except for surveyors working beyond the borders or with troops on active 
service, military escorts were not otherwise provided without special orders, such 
as were issued for the revenue surveys of the Upper Provinces ; 

The Governor General in Council is pleased to resolve that a Guard of one naik and four 
sepoys, either from the Regulars, Locals, or Provincials, at the discretion of the Officer Com- 
manding in the District, be attached in future to each of the Revenue Surveyors. 

Whenever circumstances may require a larger guard, burkandazes' must be hired under 
the authority of tho Revenue Surveyor General, who will make an immediate report thereof. 
Bedford required such larger guard for his survey in Rohilkhand [ 152-5 ] ; 

When our operations were commenced early in 1822, without either publio instruments 
or other Government property, ... and when one party only was employed in the field, a guard 
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of 1 Havildar, 1 Naik, and 10 Sepoys, was furnished.. .at the suggestion of the Judge and 
Magistrate. ... From Mr. Halhed's long residence in this district, and intimate knowledge.. .of 
the character of it's inhabitants, ... the necessity of a stronger guard than that furnished by 
the military authority.. .might safely rest on his opinion alone. ... 

A guard of 1 naik and four sepoys appears to me not only inadequate to. ..effectual pro. 
tection, ... but provides no resource against sickness in a. ..country peculiarly subject.. .to 
fever and agues, and at so great a distance.. .that, were one or two seapoys to be taken 
ill, ... our camp would be left for several days without even the protection of single sentry. 

A spirit of conciliation appears so essential, and so many complaints formerly reached 
me respecting petty acts of aggression on the part of the native establishment, without the 
possibility very often of discovering the offending individual, that I at length determined 
upon sending a Bteady seapoy with every party. ..to prevent any plunder. ... 

Many articles which are daily required. ..could not, without much inconvenience, ... be 
collected every night and sent to the guard, nor would the place where the arms and 
instruments are deposited be proper or safe for many of them. ... 

Independent of the mere security of the public property, ... I. ..submit. ..whether. ..private 
protection may not reasonably be expected by any individual ( as well for himself as for 
those under his command ) employed on the public service in the field nearly nine months of the 
year, obliged. ..to have almost everything he owns about him. ... 

I have been induced to entertain two parties, each consisting of a jamadar and eight 
nujeeba for the more effectual protection of Lieutt. Pemborton's camp and my own 1 . 

Most of the Madras parties were still working in distant unsettled districts, 
and Dunigan asked for a havildar's guard when working in Ellore, as he found a 
naik's guard insufficient. Guards from the Subsidiary Force were provided in the 
Nizam's dominions. The Nizam's officials were as a rule most courteous and help- 
ful, and when a theodolite was stolen from Bird's tent, rupees 250 were recovered 
in the courts 2 . Mountford pointed out to Young that a guard was never refused 
" when the officer in charge of a survey has made an official application to the 
Commanding Officer of the Division or Force in the neighbourhood of the survey "'. 

When the naik's guard was withdrawn from the Madras office in 1823 Mountford 
asked for extra peons at night, when " the records.. .which have been prepared at so 
great an expense. ..require some protection additional to. ..mere bolts and bars " 4 . 

On Lambton's transfer to the Supreme Government, he asked that his permanent 
escort [ II, 359 ] should be doubled to the number of 

one jemadar, four havildars, four naigs and forty-eight sepoys. The guard which I have 
hitherto had. ..was sufficient in the Company's territories, but in these foreign dominions, ... 
so infested with prowling banditti, it would be unsafe to send out any party.. .with less than a 
havildar's guard, and. ..my escort is generally subdivided into several small parties. 

My present guard does not belong to any regular corps. The sepoys are entertained by 
me, and paid, clothed, and armed by Government. I wish the same plan to be followed with 
the augmented, guard, provided I con find persons to come into my service 6 . 

This proposal, together with others relating to his sub-assistants, was referred 
to Mackenzie, who took no action [ 324-5 ], and Lambton writes two years later ; 

In the beginning of 1818, being anxious to render my establishment efficient, without 
waiting for a reply to my letter of the 28th November 1817, 1 increased my escort to the strength 
recommended in that letter. ... I included the pay. ..in my monthly account, the odditional 
part of which. ..I have paid from my own fluids since the 1st January 1818. Should the pay, 
... as well as two years clothing, ... be struck out of my account, ... I shall be a sufferer to 
the amount of nearly seven thousand five hundrod rupees. ... I acted without authority, but. ..I 
trust that the transaction will merit the consideration of His Lordship in Council 8 . 
Still receiving no reply, Lambton asked that if his full recommendations could not 
be accepted "the escort may at least consist of a Jamadar, one havildar, three naigs, 
and thirty sepoys". This was accepted 7 , being an increase of only six sepoys on 
his old establishment [ 325 ] . 

After Everest took over he asked, without success, that this permanent escort 
should be disbanded and replaced by regular soldiers ; 

This body of 35 men belongs to no regular corps, and its state of discipline is. ..far inferior 
to that of regular soldiery. My time is so much taken up with my studies, calculations, and 
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observations, that I have no leisure to attend to them, and as they are a considerable expense 
...I... recommend that they be disbanded, and that the duties of protecting. ..the Trigono- 
metrical Survey be performed by guards from the regular army. ... 

A saving will uccure of 320} rupees per month, and.. .will. ..be adequate to maintain a 
number of hurkurrahs for. ..a dawk of communication with the nearest road, and a small 
establishment of artificers to Tepair my instruments. 

He asked for pensions for the men discharged "because some of them are worn 
out in the service and.. .unable to gain a livelihood by their own exertions" 1 . 
Government refused either to allow regular soldiers or to provide the harkaras and 
artificers, and a year later Everest acknowledged the value of the old escort ; 

It i9, I find on experience, by far the best plan to have an escort attached to the depart- 
ment, and quite independent of any regular corps. I thought differently at one time, but 
I am now thoroughly convinced of my orror, and. ..no regular sepoys could ever have been 
half so efficient anil useful as my men. ..in the tremendous forest and wilderness through which 
I have conducted my operations 2 . 

On handing over to Olliver in 1825, he recommended that the full escort should 
be kept on, and even then Olliver found that it did not meet all needs ; 

In the Mir7,apoor District my parties have been more than once been subject to robbery, 
myself having been robbed one night, the greatest evil being in the loss of the public set of 
mathematical instruments. The empty case was, however, found about a hundred yards from 
my tent in tho jungle, but the whole of the instruments wore taken out. Even while. .in 
quarters at Mir/,apoor, no less than six times were my people robbed, notwithstanding the 
sepoy guards about the place 3 . 

In the Saugor area a special escort of irregular horse was allowed, two non- 
commissioned officers and 20 sowars, who were specially useful for postal com- 
munications, but Olliver could not obtain the same concession in Chota Nagpur, 
even though a gang of dacoits had "fallen on my last pay party in the Singroulee 
limit". The "officer in temporary command at Benares" considered that the 
troops "would be liable to suffer great inconvenience" from "the distance you are 
from hence, and the nature of the climate" 4 . 

In 1830, at the instance of Lord William Bentinck who was intent on rigid 
economy, the Surveyor General, Henry Walpole, had to submit to a reduction of the 
permanent escort to one havildar, one naik, and 12 sepoys, allowing six months pay 
as donation to the jemadar and the two naiks who had to be discharged 5 . Eight 
years later, Everest pointed out that Walpole 

seems clearly to have yielded n tardly and reluctant assent, ... founded solely on the plea 
that, the operations. ..being then carried out in the poaceable plains of Bengal, there was not 
the same necessity for an escort which had formerly existed. ... The escort consisted, prior 
to the reduction, of.. .well drilled men, ready for any service, highly subordinate and well 
disciplined, prepared to expose themselves to any fatigue, however arduous, or face any danger, 
however imminent. ... If Major Walpole had had any practical acquaintance whatever with 
the operations of the Great Trigonometrical Survey, he would have known that. ..it is funda- 
mentally necessary that the men. ..should look to the camp of the Superintendent as their 
home, and be ready to go wherever they are ordered without a moment's hesitation . 

SURVEYOBS & THE PEOPLE 

As a general rule surveyors and their followers had very little trouble with the 
people, and as they went about the country as Government servants, armed with 
letters of introduction to local officials, it was but seldom that they met with any 
obstruction. The arrival of a party of surveyors is apt to cause considerable dis- 
turbance to the quiet life of a country district. The Surveyor demands guides to 
show the road, and coolies to carry his kit, and brooks no delay. He has a strange 
desire to climb the summit of every hill, regardless of local superstition and pre- 
judice. He brings a multitude of followers, and expects large quantities of food 

1 DDn. IDS ( 20 ), 23-6-23. 'DDn. 171 ( 219 ), 9-7-24. "DDn. 173 ( 73-4 ), 1-2-28. * DDn. 
174 ( 131 ), 31-H>8 & 175 ( 43 ), 7-3-28. » DDn. 266 ( 15 ), 13-4-30 & 175 ( 25 ) 2S-4-30 ; BMC. 21-4-30. 
•DDn. 342 ( 100 ), 26-1-38 ; Geo. Evercat ( 0, 7 ) ; GTS. VI ( A. iv ). 
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for man and beast to be delivered promptly at most inconvenient and out-of-the- 
way points. He asks impertinent questions about the value of crops and domestic 
details, which arouse grave suspicions. His intrusions were troublesome enough 
the Company's districts, but required a lot of explanation in the territories of an 
independent prince, where, in the remoter provinces, authority was but loosely 
maintained and the local people were quick to resent the advent of strangers. 
Buxton got but little help from the people of Orissa, and complained of 

the general supineness on the part of the mure wealthy inhabitants in complying with the 
necesaary requisitions of the Cuttack authorities, a*s well as the extreme unwillingness evinced 
by all classes, especially in the estates of the Tributary Uajahs, to aiford that aid and infor- 
mation so essential to the speedy completion of a work of this nature 1 . 

No one was more conscious of all the difficulties to be met than Mackenzie, who 
as a young man had worked for many years in the Nizam's territories, and later in 
Mysore, where he had learnt the importance of sympathetic consideration of local 
suspicions, and the strict control of his staff [ II, 366-9 ]. Before sending out his 
survey parties in 1815 and 1816, he warned his surveyors that, 

on proceeding towards any provinces of the Company's possessions, whether on duty, on leave 
of absence, or sick, it is the duty of surveyors to apply previously for the necessary passports. 
... The assistant surveyors should report themselves immediately in a respectful manner to 
the Magistrates, ... producing their passports, and renewing them as occasion may require 
[ II, 142 ]. When occasion requires for going into. ..the territories of any of the Native Princes, 
previous measures should be taken for obtaining the necessary passports from the Resident 8 . 

Conner was advised not to press enquiries about statistics or history until the 
survey had made some progress and the peoples of Coorg had got to know him ; 

I presume you are. ..aware.. .that expressing any extraordinary anxiety or solicitude for any 
particular object is the sure way to excite suspicion, delay, sometimes opposition. ... I would 
recommend your abstaining from taking notes of your remarks, or of their answers to questions, 
in their presence. In this case they always suppose there is something more than meets the 
eye, & they assume caution. ..& distrust 3 [ 418 ]. 

Ward was directed to report to the Resident in Travancore 
and communicate with him on the. ..mode of carrying on the surveys, ... and of obtaining such 
aids as are necessary. ... You are. ..to be particularly attentive to any instructions you may 
receive. ..and to conform with the official servants of the administration 4 . 

•Mountford writes later that 
Ward is well and Conner has arrived at Quilon. They have arranged. ..to set about their 
survey as soon as they have had an interview with the Resident. Of this I have approved. 

All the reports from that quarter convince mo that Munro [ 109 n.4 ], altho' he may have 
issued the orders required by Government, has not zealously befriended the survey. He has 
not given it that support which. ..he must know is necessary. This I am astonished at, as 
I had looked upon him as a warm supporter. ... The neglect. ..may have, in some degree, 
originated from Ward's being too unobtrusive which, with all his good qualities, he certainly is. 
Conner is more a man of the world. ..and will, I imagine, please Munro more. By his waiting 
upon him and. ..indirectly insinuating the subject, much, I hope, may be done. ... 

I am afraid this is our only way of proceeding. A complaint to Government would, I 
imagine, tend to irritate, and might produce little effect, as a literal obedience of orders has 
probably already taken place. I have.. .desired them to be cautious in stating to me officially 
any complaints, ... and to take care... that it is not merely on the report of the assistants, but 
after particular investigation by themselves, and on grounds decided and well made out 6 . 
The interview was successful, and work ran more smoothly thereafter [ 109 ]. 

Mackenzie was anxious about pindari incursions [ 82-3,96, 100], and writes to 
the Collector at Bellary in 1815 ; " I hope the alarms from the Mahratta Horse are 
dispelled ; we... suspect they have some connection with the Canoul business* " ; and 
later after several raids had penetrated into Madras territory ; 

The whole of these marauders will be on the retreat by the month of March, & retiring 
by a hundred different channels. Few of them will be crushed, & of what consequence com- 
pared to the havoc & destruction of their ravages ? It is shocking to think of it 7 . 

1 DDn. 147 ( 246 ), 1-6-20. • MPC. 27-10-15 ; passports or parwinas. » DDn. 168 ( 19, 22 ), 11-1 * 
6-S-16. 'MPC. 10-6-16. ' DDn. 181 ( 106-26), 13-1-18. • DDn. 166 ( 14 ), 17-12-15. 'ib. (Ill), 
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Several students of the Military Institution were victims of the raid into Guntflr 
in Maroh 1816, and James Macdonald 1 [ II, 321 ] reports that he was 
out surveying on the 1 1th instant. On that day the reports concerning the Pendarrahs hod such 
au effect upon. ..the inhabitants. ..that they deserted their habitations, and I could with difficulty 
procure a cooly to accompany me. ... I then began to pay some attention to these rumours 
but, without orders from the Instructor [ Mountford, p. 96 ] or the certainty of the near 
approach of an enemy, I did not feel authorized to leave my survey on the morning of the 12th. 

I rode to a rising ground in the direction of Guntoor to make enquiries regarding the 
approach of the Pindarruh horde and...I had not proceeded far, when thro' the fog. ..I 
observed four mounted armed men in chase. Being tolerably mounted I determined to make 
for Guntoor, but unfortunately as I approached that station, I saw the country for many 
miles covered with the Pendarrahs. They bore down upon me in all directions, and resistance 
or flight became alike unavailing. I was surrounded, knocked from my horse, stripped to 
the skin, and unmercifully beaten, and to crown the whole they gave me two sword cuts, 
some spear stabs — none of the wounds are serious. 

1 crawled into a grain field, and when I had regained some strength walked, naked, beneath 
a burning sun to Guntoor, in search of medical aid. Near the Pettah 2 I was again knocked 
down by their spears, but a few shots fired at them from a fortified house in the Pettah pre- 
vented them only from killing me. 1 then joined Lieutenants James and Tweedie, 3 and 
assisted in defending the Collector's treasure and cutcherry. My plain table and surveying 
instruments are, I am afraid [missing], but as the country is over-run with Pendarrahs I have 
not learnt their fate. 

Yesterday I was for a subaltern rich, today I have not a rag to cover me. I therefore hope 
that, as I was employed on the public service, and have suffered a misfortune which I could 
neither foresee or prevent, that His Excellency the Commander-in-Chief will have the kindness 
to recommend. ..a compensation for the loss of my property 4 . 

Grimshaw 6 tells a similar story [ 344 ] ; 

Whilst employed on survey, my tent was surrounded and attacked on the 13th of March 
by a considerable body of Pundaries who plundered, and afterwards destroyed, the whole of 
my baggage. ... I was suddenly attacked at a village 18 miles from Guntoor ; an advanced 
party of 1 2 horsemen made the first attempt to plunder me, but with the assistance of the two 
servants I drove them back about 20 yards. To my great mortification. ..my gun at this critical 
moment missed five successive times, or I must have shot the headman in command of the 
party, who came up close to me. 

I now lost no time in trying to disengage my horses from their pickets, to give them a 
chance to escape, but I was cut off from my tent by a fresh party, who came up in another 
direction. Three men endeavoured to spear me ; two of the thrusts I parried off, the other 
went through my jacket. Thus completely surrounded, it was impossible for me to afford 
any further protection to my baggago, and the only chance of saving myself was to run into 
a tank that was close to me. I succeeded in the attempt, and the ground being very soft, 
the horsemen were prevented from following me. 

It was now I lost the whole of my baggage. My horses and every artiole found useful 
by the Pindaries was carried off and the remnant of my property was set on fire and burnt. 

I was obliged calmly to witness this scone from the impossibility of making any further 
resistance, and from having.. .to escape up a tree to avoid the main body which then came up 
and, I should suppose, amounted to 1,500 men, as the space of ground they covered on their 
march I afterwards found to be rather more than one square mile. 

When the party had plundered the village, they left it, and I set out for Amaravetty. 
On my arrival I informed the zemindar that the Pindaries had halted and dismounted at a 
tope 6 miles off. I. ..requested. ..what men he could spare from the defence of Amaravetty, 
and I was promised the assistance of 70 horses and some matchlock men. This party would 
have been fully adequate to a nightly surprise on a body of men very ill armed, and who sleep 
in the greatest confusion. But on stating my wishes that the party might be ready at 

II o'olock on the 13th, I was told the men would not be able to turn out till the next morning, 
and hence I was compelled to givo up the projeot. 

I. ..annex a. ..list of the articles. ..lost, which oomposed the whole of my baggage, and I trust 
to. ..Government for remuneration for the ruinous event that has befallen me. ... 

'James Somerled Macdonald (1702-1843); Mad. Inf. Ens. 1811 ; LtCol. 1842. •fort. 'John 
Polglaue James, Ens. 1807 ; Lt Col. 1833 : Maurioe Tweedie ( 1787-1867 ) ; Em. 1804 ; Lt Qen. ; both 2nd MNI.. 
1816. 'petition 13-3-16; MMC. 17-5-18. 'John Qrimahaw ( 1793-1819); Mad. Inf. 1809, d. near 
Copaol Droog, Mysore [ Cubbauldroog, pi. 11 ]. 



410 



People & Country of India 



Arab horses ... ... 3 Drawing box* complete .„ \ 



2 



lioi of mathematical instruments ... 1 

Telescope ... ... \ 

Compass, box ... ... \ 

Saddles ... ... 2 

Bridles 

Boots, pairs ... ... 4 

Gold watch, with chain and seals ... 1 

Silver Tumbler ... ... 1 

Small milk bowl ... ... ] 

Large spoons ... ... 2 

Tea spoons ... ... 4 

Salt cellars ... ... 2 

Cruet Stand, complete ... 1 

forks, and glass ware. 



Tent 
Table 
Chair 
Couch 

Writing Desk 

Trunks, containing 24 9Uits of new 

cloathes 
Regimental Jackets ... 
Belt, with breast-plates 
Regulation Sword 
Sash 

Regimental Cap, complete 
Handkerchiefs 
Regimental Greatcoat 

1 Canteen, containing plates, dishes, knives, 
Military and Mathematical Books' 
Bedding ; a tent carpet, and a variety of smaller articles that were consumed. 
Saved. — 1 Baggage Tent 1 Pair of Trousers 

1 Shirt 1 Handkerchief 

1 Straw Hat 

Similar claims were submitted by Borthwick and Cuxton [ II, 321 J 1 , the latter 
giving details of the " cloaths " he lost ; 

1 Subaltern's Tent 9 Waistcoats 9 Towels 

1 Baggage Tent 7 pairs of Stockings 4 pairs of Cotton Gloves 

17 Shirts 14 Pocket Handkerchiefs 1 flannel Gown 

14 Pairs Pantaloons 7 Neck handkerchiefs 

The claims were passed after reference to the Governor in Council 2 . 

It was this sensational raid that led to more drastic military action against the 
pinddri brood. Lambton writes to Mackenzie of the 

escape of tlio Pindaries with all their treasure, women, etc., which they took from the Guntoor 
District. Doveton [ 83—4 ] made a rapid march, but made u countermarch the next day, and 
the Pindarics passed over the very ground which he had left. I hope some decided measures 
will be taken respecting these freebooters, and with respect to the Nizam's country too, for it 
is in a miserable state ; robberies and murderB committed everywhere with impunity, 

I hope you will continue to write to me from Bengal, and I shall let you know occasionally 
what is going on in this part of the world 8 . 

Though Lambton makes little official reference to the disturbed state of the 
country, his long halt at Hyderabad from 1816 to 1818 was most certainly opportune 
[ 223, 237 ], and led Walker to give a vivid account of the pindari ravages*. 

The Company's troops themselves were often unwelcome in remoter districts, as 
Van Heythuysen noted when he marched his detachment from Ganjam to Nagpur 
through the wilder parts of Orissa, some time about 1822 ; 

It is absolutely requisite that troops in progress on this. ..route should be provided with 
their own permanent carriage 5 . No carriage of any kind is procurable without compulsatory 
measures, in having recourse to which the native inhabitants become disgusted it quit their 
villages in alarm upon the approach of troops. 

Finding all the villages about this place deserted.. .1 naturally request.. .why such a desertion 
takes place. The replies are tiniformly the same. The Bengal sepoys use us and our people 
so harshly that we are afraid to remain. They come into our villages & take without paying 
everything they wish. ... On being assured of protection & that any sepoy of my party offend- 
ing should be punished upon the spot, I have. ..prevailed on them to return & at my departure 
have had the pleasure to hear the Madras sepoys praised for their behaviour'. 

It had for centuries been a custom of the country that officials had the right to 
call for labour, transport, and supplies, entirely free of charge, a practice known 
as begari. This was definitely forbidden under a proclamation issued in 1820 ; 

Whereas an unwarranted practice prevails in several provinces. ..of forcibly pressing oar- 
tain classes of the inhabitants, ... under the denomination of begarries or coolies, for.. .carrying 
baggage or other loads from stage to stage, or village to village. Notice is hereby given that 
the continuance of this practice is henoeforth strictly prohibited throughout. ..the Presidency 



1 Alex. Borthwiok ( 1786-1817 ) kd. in action, Ganjam ; Origin of the Pindaru ( 103 ) ; Riohard Carton 
( 1789-1829 ) ; d. Tavoy ; both Mad. Inf. «MMC. 3-12-16. • DDn. 62 ( 140 ), 11-6-16. l 0TS.. I 
( iv-v. A ), quoted from Maloolm, I ( 430-1 ). ■ Provision was made for the hire of transport by troops 
on the march under BGO. GG In C. 1-6-19. 'Fdbk. DDn. 162. 
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of Fort William. ... The present order is not intended to affect the authorized provisions 
which now exist, or may hereafter bo found necessary, relative to the regulated supply of 
porters in the mountainous portion of the British Dominions on the North Western Frontier 
wherein other species of conveyanoe may not be procurable 1 . 

It was to this order that Everest refers in his letter of August 1832, when telling 
how times had changed [ 399 ]. 

Fisher tells of trouble on a visit to Cachar, beyond the Company's frontiers [ 50 ]. 

Letters were. ..written both by the Magistrate and myself to Chowjeet Singh, and an answer 
soon arrived importing that, when lie had despatched some business which detained him in 
the eastern parts of his country, he should receive my visit with pleasure. 

After my arrival on the frontier, I was met by a person deputed to conduct me to the 
Rajah. ..as far as Govindpoor, his present residence. I arrived there on the 5th April, and 
immediately sent notice to the Rajah, who appointed the following morning for my audience. 
On my attendance, however, at the appointed time, I was informed that the Rajah was 
sleepy, and desired me to come again in the evening. This was aocompanied by circumstances 
...which induced me to request promission to return to Sylhet, on which an apology was sent, 
and notice that the Rajah should visit mo in the evening. 

In the evening he sent his Dowan to inform mo that he was building a house for my recep- 
tion, and that when I entered it ho would see me. As I had now received some information 
of a design to imprison me, I repeated my request for loave to return into the Company's 
territory, alleging the duties I had to perforin in Sylhet. 

Receiving no answer, ... I caused my boats on the morning of the 7th to be dropped 
down the river, but...5 miles from Govindpoor was stopped by.. .troops who, levelling their 
muskets and cannon, tlireatened to fire upon the boats unless I immediately returned, and 
I now heard. ..that the Rajah had issued orders for the massacre of myself and all the people 
with me, including my escort from the Sylhet Corps 2 . ... Considering that by any act of violence 
I should incur a heavy responsibility, and that the proceeding perhaps originated in some 
mistuke, ... I complied with the order to return to Govindpoor, under the express assurance 
that the Rajah would see mo immediately, and allow me to take my leave. 

The Rajah, however, again broke his promise, and. ..placed a guard to watch my boats, 
notwithstanding which I received information of his intention to murder the whole party. 
I was positively prohibited from writing to Sylhet, and every precaution was taken. ..to out 
off the communication. When, therefore, the...Dewan and Thanadar appeared, to communicate 
the Rajah's orders for my entering the house assigned to me, I made enquiry of them con- 
cerning the cause of the Rajah's anger, and mentioned. ..my having surveyed the course of the 
River Soorma in my way. I was told that it was not on that account, and. ..that it originated 
partly from a belief of.. .the claim of the Company to Pergunnah Serispoor, and partly from 
an apprehension that my visit was only a prelude to a similar claim to Cachar itself. 

Every chance of an amicable adjustment was at an end. I therefore siozed the three 
ministers and confined them in my boat, but was afterwards induced to allow one of them to 
fetch the Rajah's oousin, ... who, with all his counsellors, has strongly opposed the whole 
proceeding. ... Successively, ...the cousin and nephew of the Rajah appeared, and the 
latter, after being detained by me a short time, was allowed to depart. ..to bring the 
Rajah, or to return himself within two hours. In about an hour the Rajah came to the 
river bank, and publicly asked pardon, and. ..I expressed my fear that he had been induced 
to act as he had done through some misapprehension, which he replied that he had not, 
and again asked pardon. 

The following day a passport was granted to me, and I was allowed to return to Sylhet 3 . 

Revenue surveyors worked as a rule in the closest touch with district revenue 
officers, and in the friendliest relations with local inhabitants. Brown, however, 
reports serious trouble in the Saharanpur district ; 

On my arrival at Teetroun, I found the boundary settlements at a stop. An armed mob 
from Gudhee Abdoolah Khan, instigated by the Puthans in that place, hod forcibly interfered 
and driven the arbitrators from the boundary. 1 immediately reported. ..to. ..the Judge of 
Suharunpoor, who was at that time also officiating Collector, and aid was promptly given to 
Mr. Fraser's ameen. Two suwars were directed. ..for. ..apprehending rioters. ..and a proclamation 
was at the same time issued, stating the nature. ..of the Survey, forbidding violence, ... but to 
bring their complaints to Suharunpoor, where they should be immediately enquired into. 

1 Proclamation, 24-3-20 ; BGO. GO in C. 16-t-20 ; C-in-C. Itt-t-20. ■ of. Munipur iaoident of 1894. 
" DDn. 213 ( 363-6 ) & 196 ( 18-21 ), 1-8-21 ; of. CO., May 1821 ( 86, 501 ); As J. Jan. 1822. 
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The suwara orrived iramedifttely, but imfortiinately the proclamation. ..was some days 
in reaching the Thanador. ... In the meantime, the- Puthans of Teetroun [ 158 ].. .committed 
a violent assault on my camp followers, and beat some of them in the most cruel manner with 
iron-bound lathees, for which they were fined in the court of Suharunpoor. ... 

The Puthans have, however, the upper hand in other matters besides boundaries, and 
which I caimot describe better than by. ..the way they treat each other's cattle. When a 
Puthan's bullock strays into a Goojur's held, he is quietly driven out and respectfully taken 
to his owner, but when the Goojur's unfortunate half-starved beast happens to commit the 
dreadful mistake of plundering the Puthan's field, the cose is altered quite, and a dozen fellows 
are seen clustering to the spot, and the blows are heard to resound from the animal's back 1 . 

Great Trigonometrical Survey 

Lambton, being himself of a kindly and courteous disposition, had always set 
himself to preserve happy relations with the officials and peoples of the countries 
in which he was working. His survey was, more than any other, broken up into 
small isolated detachments which were dependent on the maintenance of good will, 
and encouraged to give way on any sign of unfriendliness. Without such a Bpirit 
work in the territories of the Nizam would have been impossible. In the following 
letter Lambton explains his needs to Charles Metcalfe who had recently taken 
over as Resident at Hyderabad from his old friend Henry Russell ; 

It may be satisfactory to you to know something of.. .the Trigonometrical Survey, and 
why so many attendants are requisite in the Nizam's country, while so few are sufficient in 
the Company's territories and in the Mysore. 

The unsettled state of the Nizam's Dominions, ... and the suspicion. ..of all the zamindars 
and jaghirdara on seeing flags flying within their domains, rendered it necessary to have 
takeeds 2 from the Minister to all managers of districts to be sent forward with the signal 
flags. Two peons attend each flag, and generally two sepoys in order to prevent the bearers 
...from being ill-treated. Of these signal flags there are generally six, so that at least twelve 
peons are.. .necessary. It most commonly happens that the mountains to which the flags are 
sent are rocky and covered with high forest trees ; in which case the assistance of the inhabitants 
is necessary, and it is the duty of those peonB to wait on the manager with the takeed, who 
if he be a well-disposed man will order assistance to be given. If he is not, ... us constantly 
happened. ..to the eastward, ... negotiations were required, which did not always succeed. 

Besides these twelve peons sent with the flags, eight more are kept with the camp, in the 
event of sickness, or to be employed by the Daroga ( who is also a servant of the Minister ), 
in collecting.. .whatever may be necessary about camp, such as straw, grass, fowls, etc. The 
daroga is generally attended by a moonshee...and six hircarrahs. ... The hircarrahs are employ- 
ed. ..in carrying letters, and keeping. ..communication with. ..post office stations ; two in camp 
to carry letters, and the remaining two are ready in case of sickness. 

When the camp is at any very great distance from the tappal ( dawk ) route, ... camel 
hircarrahs ore absolutely necessary. ... In all the late excursions except the last, what with 
the natural difficulty of the country — the scarcity of provisions — and unaccomodating and 
often hostile disposition of the managers and headmen of villages — a much larger number 
of the Minister's servants were wanted, and particularly to prepare for those dreadful cases 
of sickness and mortality with which the party sent out in 1819 was visited [ 229-31 ]. ... 

The Minister's servants must be regularly paid, or otherwise they will plunder every village 
they come near. ... I offered to pay them myself, and Mr. Russell. ..readily agreed to reimburse 
me from the Minister's treasury, and I had, besides, full powers to punish anyone who was 
found guilty. This. ..in a great measure prevented the evil, but. ..it is impossible to remove. ... 

The Daroga, Moonshees, six Hircarrahs, the twenty peons, and perhaps a camel hircarrah, 
will. ..be fully sufficient, and if any of them can be dispensed with, it shall be done. ... 

When I was in the Mysore, ... every amuldar had orders to comply with my requisitions, and 
pay particular attention to my flags, which I had frequently to sent to mountains fifty, sixty, 
and seventy miles distant, without knowing in what district they were. Great aid from the 
inhabitants was also wanted, and I have had occasion to employ two hundred people besides 
my own followers, to clear roads through almost impenetrable jungle, and to asoent mountains 
five or six thousand feet above the sea, where I had to remain sometimes for ten or twelve 
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days with a bazar. These people were all regularly paid, ... and the bazar articles... were paid 
for according to the regulated prices, exclusive of their being carried up the mountains. 

The sick people.. .were carried from stage to stage by village coolies, who were also 
regularly paid for their labours. In the late excursions in this country the Minister allowed 
one or two elephants for that purpose. ... There was an abundance of begaries who were both 
ready and willing, when they were sure of being paid. ... I have been particular as to regularity 
of payment and, except in one or two instances, I am not aware that there has been any 
abuse. ... A propensity to prefer complaints. ..upon very frivolous grounds is common 1 . 

Lambton asked Bombay to provide for Everest's wants on his branch series 
towards Poona in 1822 ; 

Public servants to attend him for. ..procuring supplies. ..and. ..assistance from the inhabi- 
tants in clearing roads and ascending the mountains, and. ..carrying the sick, etc. ... All labour, 
as well as supplies, will be regularly paid for according to the Axed rates. ... Where we are 
obliged to ascend the highest mountains with very heavy instruments, we constantly stand 
in need of such assistance. ... Captain Everest will also want a guard from the Sepoy Corps. ... 

With respect to.. .cash, I. ..request. ..directions to the Commissioner at Poonah, and the 
Collectors through whose districts Captain Everest may pass, to furnish. ..a monthly sum not 
exceeding five hundred ( 500 ) sicca rupees, for bills. ..on Messrs. Davidson & Co., my Agents 
at Calcutta. It is in this manner that my parties Ret supplies of cash, ... and it is for bills 
on my private agents that I get cash from the different Residents 2 . 

At the same time Everest asked the Commissioner at Poona that provisions 
be furnished at fair rates ; that my people be protected from molestation when employed 
with my flagB or night-lights, and that the aid of the inhabitants in carrying my sick, 
clearing roads, erecting piles, etc., may be afforded at my requisition, for all of which prompt 
payment will always be made at the established rates of labour 3 . 

The following is Everest's reply to a complaint he considered entirely frivolous ; 

It was my intention some days ago to lodge a complaint. ..against the writer.. .for.. .refusing 
to afford me that aid. ..which I. ..require, and. ..for encouraging robbers to come to plunder my 
camp. The very enfeebled state of my health, ... however, prevented me ... 

The first part is against Shaik Jee, Aumil of the villages, ... for refusing to protect and 
furnish with provisions some people of mine, who were sent with a signal flag to an eminence 
in the vicinity. ... The second is against Meer...Khan, Aumil of S. ...for refusing to assist in 
furnishing my camp with provisions, grass, wood, and other common necessaries. 

The third is as follows : — On each of the nights of the 3rd and 4th December, a robbery 
was committed in my camp by people who were traced. ..through Tullagaon. Application 
was made to the putil of that village, but hia only reply was that he belonged to the Nuwab, 
and knew nothing about the matter. An application was afterwards made. ..to Namdar 
Khan, whose reply was in... offensive terms. ... 

The urzee 4 ...is...so loose and general that I am at a loss to understand what it alludes to. 

On my arrival [ at Takarkhera ] I found it necessary to repair the buildings erected by the 
late Lt. Col. Lambton, which had most wantonly been injured, and in some parts destroyed. 
It was also found necessary to raise a small pile of earth and masonry at the south end of my 
base-line in order to overtop some trees. The villages in the vicinity. ..were called upon to 
furnish such aid as they could afford. 

The whole work was at on end in 8 days, and. ..the maximum of aid contributed on any 
day by the whole united villages. ..was 5 pukhalies and 41 labourers, and the daily pay was 
8 pice 5 to a puckalie, and 4 to a labourer, all of which I know was regularly disbursed. 

It is. ..implied by the latter part of the urzee that provisions have been required by me 
at forced rates, but. ..a more false and malicious insinuation could not have been made. ... 
Two bunneahs have been furnished to my camp by the authorities, ... and no person whatever 
is allowed to interfere with. ..them or their neruch*. ... 

In reference to the charge made against my people of illtreating the inhabitants ; were 
it less general and vague, could it enable me to bring the fact home to any individual in my 
camp — I should feel. ..much indebted to the person who imputed it. ... It is equally wanton 
and malicious with all the rest. For though I am always ready to attend to oomplaints and 
redress them, and to visit with the most exemplary punishment offences of the nature here 
alleged, yet no such complaint has hitherto been brought to me 7 . 

Everest's relations with unsophisticated inhabitants of the jungle were uniformly 
good. He writeB of scorpions, tigers, and KhSnds [ 262 ] ; 
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I had a Bmall tent pitched at the top of the hill, and a larger one at the foot with my camp. 
One of my followers brought up one morning in a large jungle leaf a heap of these detestable 
insects [ scorpions ], which he and others had killed. ..in my lower tent. Upon counting them 
... there were, young and old, in number twenty -six. ... 

The tigers, too, were very large and ferocious. The inhabitants of a hamlet near my 
station. ..were preparing, whilst I was there, to abandon their homes in consequence of the 
perpetual prowling of these animals around them. From that station I intended to take 
azimuths of verification ; but, when I sent out a party with a reference lamp for that purpose, 
it was necessary to surround them all night long with shouts and revelry, and the blaze of 
fires, and discharges from musketry, so that the observations, which should be made in peaoe 
and tranquility, became useless. ... Mr. Voysey had actually lost a person who was in atten- 
dance on him [ 243 ], and they used to be heard growling all round my camp and detached 
stations by all but me. 

I never saw a tiger in the wild state in India. Not a man of mine had ever been carried 
off, though I had in my exoursions with the telegraph line [ 269-71 ], and in the jungles of the 
Godavery [229-31 ], invaded. ..the forests in which they chiefly abound. And to this lucky 
oause, probably, may be attributed the belief which the natives generally entertained of my 
being possessed, by means of astrology, of some necromantio powers, so that tigers had no 
power to harm me or those who were under my immediate protection. ... 

The faith placed in the healing powers of the great theodolite and other instruments 
employed at any time in observing stars were such that I have had people come many miles 
to entreat permission to bow down before the lower telescope of this imposing instrument ; 
and, strange as it may appear, it is no less true that men and women who had been lame or 
blind for years, others who had the palsy, and others again who were swollen with dropsy, 
were among my applicants. 

The Ooands who inhabit this mountain belt are a race whose principal occupation is hunt- 
ing, but who engage to a certain extent in agriculture. ... They are honest in their dealings, 
blunt and plain-spoken in their language, and as much given to speaking the truth as their 
neighbours to the north and south are to the opposite propensity 1 . 

Everest indeed loved to paint the picture ; 

To the north of the valley of Berar, and within a few miles of Ellichpoor, rises a vast chain 
of basaltic mountains which extends as far as the eye can reach, ... and appears to be covered 
with forests quite impenetrable. These wildernesses are almost destitute of inhabitants, and 
the few human beings who dwell there, a wretched set of wild Goands, are engaged in perpetual 
conflicts with tigers, and other wild beasts, by which, and the barrenness of the soil, they are 
frequently driven from the miserable hamlets. 

Water is hardly to be met with, and provisions, unless brought from a distance, are nowhere 
procurable. The mountains viewed from the valley of Berar appear altogether interminable, 
and the features they present seem to rise ridge beyond ridge, so nearly equal in height as to 
preclude the possibility of selecting a series of suitable geometrical points ; besides which 
they ore really the seat of the most deadly fevers 1 . 

Trouble met by Olliver at a hill station just north of the Narbada web probably 
due to local superstition, for the State officials were quite ready to help ; 

I proceeded to the height which you pointed out, ... situated on the great mountains 
north of the Nerbuddah, subject to Bhopal, and in the midst of a desolate tract of country, 
covered with much forest. ... I could by no means persuade any of the inhabitants to afford 
me any aid. I could not even get a guide and, what is worse, the killadar of a neighbour- 
ing fortress. ..about 6 miles distant threatened to confine all my people. 

There was a great scarcity of water, and no means of bringing it to the top of the mountain, 
and provisions were not to be had nearer than 8 miles, so that I could not, with due regard 
to the safety of your people, keep them upon the hill for 24 hours together. 

I succeeded on the 17th in hiring 16 hatchet men from the Hoossungabad District, ... but 
these people were insufficient for the work, and left me on the 21st, thoroughly worn out. 
On the night of the 21st a native gentleman. ..arrived on the part of [ the ] Political Agent, ... 
but. ..not furnished with sufficient authority tn procure me assistance. ... On the 21st I succeeded 
in clearing a gap in the jungle sufficient for the ray of N — to pass olear through, and on the 
23rd I left the place, ... but. ..the station was still incomplete 3 . 

There waB trouble in cantonments as well as in the jungle, and Everest complains 
to the commanding officer at Hoshangabad on behalf of his servant ; 
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The 1st complaint is.. .against the khidmutgor of Lt. M. for using threatening language 
towards him to the following effect : that he ( Lt. M.'s servant ) would aieze him immediately 
after dinner, and tie him to a banyan tree, and beat him so that he should never be able to rise 
again. The 2nd complaint is against the khitmutgar of Mr. Asst. Surgeon Griffiths, for oaJling 
him a bahunchoot, and threatening to break his arms and face. ... 

I beg you will take such measures as. ..may seem proper. ... The complainant is a very 
peaceable and inoffensive man, and has been in my service for a loDg time, and is altogether 
a very trusty and excellent servant, my khansamah 1 . 

Everest was much concerned to impress everyone with the great importance of 
the Great Trigonometrical Survey, and the following is the style of letter he would 
write to political officers and others when asking for assistance ; 

The Trigonometrical Survey of India is a subject of deep interest to all the learned societies 
of Europe. ... It is in point of extent the greatest scientific undertaking of the kind that Great 
Britain has ever patronized ; and, ... stretching as it is likely to do from the parallel of 8 degrees 
to that of 31 degrees of latitude, it offers a wider field for the solution of.. .the true figure of the 
globe than any similar undertaking which the present generation will probably witness. 

For myself, who am but the unworthy instrument appointed to conduct this magnificent 
work, ... 1 feel the most solemn interest in its successful accomplishment, because. ..it becomes 
me. ..to du my humble mite, that.. .my employers may meet with no dishonour. ... Without the 
presence of His Highness's servants, it seems to me impossible that operations can proceed ; 
my own attendants will assuredly be beaten and ill-used in every village, and I shall neither 
...get guides nor assistance from the inhabitants in any shape whatever 2 . 

The demands made were no doubt a considerable tax on the sparsely populated 
countries through which Everest and Olliver worked between 1824 and 1830. The 
survey constantly passed from the influence of one political officer to another who 
had little cognizance of its purpose, and from the homeland of one primitive people 
to another, each with the natural prejudice of jungle folk against strangers and works 
that passed their understanding. Not all were benevolent like the KhSnds. It is 
recorded that during Olliver's work the Raja of Ramnagar 8 " caused it to be proclaimed 
by beat of drum that his people should be cautious of falling into the hands of the 
surveyors lest they should have their children taken to burn in the signal fires 4 ". 
Everest tells of difficulty in preserving the markstones intact ; 

The natives of India have a habit of attributing supernatural and miraculous powers to 
our instruments [ 414 ], and the sites which have been occupied by them. In cases of death 
or any other natural visitations they often offer up prayers to those sites ; and if the object 
of their prayers be not conceded, they proceed to all sorts of acts of destruction and indignity 
towards them ; Nay ( as. ..my station-marks were engraved on the solid rock in »itu ), they 
have been known to proceed in bodies armed with sledge hammers, and beat out every vestige 
of the engravings 6 [ 245 ]. 

Commissariat agent 

Everest was so much bothered by audit objections that he at length appealed 
for protection, pointing out that the items retrenched were necessary, 
and the amount was advanced from my private purse in ready money. The contingent 
bills. ..are given in by me upon honour. It seems to me not only a great hardship that I 
should be liable to retrenchment after the lapse of 10 months, but that the.. .procedure is 
quite deficient in that civility which I am entitled to expect. ... 

It is my anxious desire to be liberated from all concern with them [ contingent accounts ], 
for they are not only a source of much loss and inconvenience to me personally, but they take 
up the valuable time of myself and my sub-assistants. They involve me in perpetual squab- 
bles. ..about annas and pies, and I am hardly ever free from. ..unravelling some tricks and 
roguery on the part of my native followers, who superintend my lights, clear my stations of 
jungle, and make my blue lights, &c'. ... 

There are oertain items. ..which might doubtless. ..be supplied by the Commissariat Depart- 
ment. ... Stationery — sepoys' cloathing — station flags — teak flag-staves or masts — observing 
tents — repairs of do. — gunny bags — cotton ropes. ... 
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There ore other charges which may not be so easily adjusted, such as — the charge for 
oil and earthen vases at the different stations [ 247-8 ] — the perpetual charge for candles, wax, 
and oil at the observatory — the perpetual charge for hire of labourers to assist in clearing 
the jungle, making roads for the instruments, and such other matters — the occasional charge 
for the carriage of the sick. 

These and many other items... are a constant source of vexation and trouble to me, and they 
ore ( though altogether indispensable ) a very heavy expence to the State. ... I would...suggest 
...that a native agent. ..of the Commissariat be kept in continual attendance on me.. .to supply 
my wants on my requisition. ... The saving of expence would more than cover. ..his salary, at 
the same time that it would disburthen me and my sub -assistants from an offioe which 
interferes to a very injurious degree with the more important duties of my situation 1 . 

The agent was supplied in October 1824 2 [ 327 ], and amongst his first tasks was the 
provision of materials and labour for the construction of the Sironj observatory. 
Regarding ways and means Everest writes ; 

Masonry is so seldom required in my operations that I can always depend upon the re- 
sources of the country, but. ..a small proportion of carpenters, smiths, and one good brazier 
will be of essential service. Major General Arnold [ 381 ] has been pleased to place at my 
disposal. ..a sufficient number of carpenters and smith** from the Saugor magazine, but there 
are no good braziers at that place, and they are the most important artificers to me. ... 

There are 110 builders or woodcutters of any kind attached to the Trigonometrical Survey. 
I am not aware of any General Order which prohibits the calling for the labour of villagers, 
and if such an order does exist, I cannot conceive it at all to be applied to the Trigonometrical 
Survey [ 410—1 ]. ... Imagine how 1 could possibly have proceeded on the banks of the Godavery, 
where I had a full square mile of thick teak and bamboo forest to cut through, and. ..not 
within 60 miles of any full-sized village 3 . 

He was disgusted to find that he still had to countersign vouchers ; 

It was the intention. ..in appointing a Commissariat Agent. ..to liberate me from the trouble 
and inconvenience, ... but if.. .muster rolls and certificates. ..are to be furnished from my office, 
the indulgence.. .will be completely frustrated, and.. .trouble will be increased tenfold. ... 

In the present state of my health, I am unable to indulge in so voluminous correspondence. 
If Bunsedhur [ the Agent ] had presented his accounts. ..when the different items. ..are stated 
to have been incurred, I could have.. .checked them ; but he never did so and, ... preferred 
idling in camp. ... He cannot give any explanation, ... and declares that he did not go through 
the expense ; I beg to ask why he did not ? He hod the most ample information, being 
almost the only idle person in my oamp, and though. ..he could not control the expenditure... 
at distant stations, yet every one of these stations was visited in succession, and he might... 
have examined into. ..the statements given him by my people. ... 

When Bunsedhur joined. ..I explained to him the system on which the contingent 
expenses. ..had always been checked. ... Bunsedhur chose to advance money to my people, 
and to take no measures whatever to control them. ... Captain G. calls on me for particulars 
as if I hod kept any memoranda on the subject, but for this I have neither time, health, nor 
inclination. ... I must decline all further correspondence with Captain G., for there is a 
general incivility in that gentleman's style of address to me, notwithstanding all the trouble 
I have taken to meet his wishes 4 . 

In the course of further acrimonious correspondence Bunsedhar shewed his 
expenditure as Rs. 2,815-13—4, three-fourths advanced to Everest and his assistants, 
one-fourth expended by himself. After Everest handed over to Olliver, another 
Agent was appointed, and Olliver kept strict control over his bills. He still had to 
defend his expenditure ; 

The quantity of candles and wax, though appearing large in one month's charge will... 
lost out for two season or more. Candles are used in the observatory during the observations 
for reading off the micrometers ; ... making out the angles, and for comparing them all, which 
is done immediately after the observation. The quantity of candles used during the last 3J 
months is about 9 seers, so that about 3 seers may be considered the average expenditure for 
the month. ... 

Wax. ..is mode into tapers. ... 

The Indian Ink...iB very good. Its dimensions are 4 - 3 inches in length, 1 in. breadth, 
and 0'7 of an inch in thickness. ... It was bought up at a public auction. ..in a lot with other 
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colours for 41 Rs., and I eagerly availed myself by offering 10 Re. for the oake, ... being the 
only article there in my opinion of any worth 1 . 

Such was the scarcity of supplies 
felt by Mr. Rossenrode and his party, that actual starvation. ..was considered no uncommon 
thing. The Goands flee their habitations at sight of a stranger, and though Mr. Rossenrode 
had taken the precaution to lay in a stock of provisions for his party, laden on spare bullocks, 
... yet his horses, only two in number, have frequently been obliged to subsist on small rations 
of rice, for the country yields no ohanna*. ... Fatigue, attended with privation and sudden 
change of food from wheat flour to rice, has been the cause of the sickness which the party 
experienced, irritated with the water oozing from sandstone [ 414 ]. ... The evil might bo greatly 
remedied by the Commissariat.. .at Saugor being authorized. ..to provide. ..a transport depot of 
groin 3 . 

Nizam'o Territories 

Though Lambton had maintained the smooth conduct of his survey through the 
Nizam's territories [ 412 ], the topographical survey had so many changes of 
leadership after Garling's death, that relations between surveyors and officials 
were frequently strained. There was the professional anxiety of the surveyors to 
collect all possible information, both geographical and statistical, regardless of local 
susceptibilities, a danger which Mackenzie had been so careful to avoid during the 
Mysore survey [ II, 213 ]. There were many areas where authority was far from 
strict, and local zamindars were apt to defy orders from headquarters. 

In 1821, Thomas Hill who was holding charge after Conner's death, received a 
sharp protest from the Residency regarding his enquiries ; 

You. ..have been calling upon the raootsuddies...not only for the names of the villages, 
... but also for an account of the revenue and produce. ... It is certainly necessary... that you 
should be acquainted with the names of all places, ... but it is totally improper.. .to enquire 
into the arrangements of the country. ... You will immediately desist from such conduct 4 . 

Hill reports that Garling was allowed from the Subsidiary Force [ I, 115-6 ] 
a jarnedar's guard, and the Minister's people, ... a chobdar, a nakeeb, 4 hircarrahs and 16 
peons. ... His way of travelling was — a large marquee 12 feet square — a small double-poled 
tent 15 by 9, both with double waitings — and a baggage tent. One private tent for the sepoys 
from the Commissary's Department, and one for the Minister's people, with an elephant.. .( as the 
soil generally being of a loamy kind ond somewhat injurious to horses), and 3 camels; ... 
besides these, he had carts and laden bullocks of his own. 

At present I have obtained from the acting Resident an havildar's guard, consisting of 
1 havildar, 1 naique, and 12 sepoys ; one mootsuddy, 5 hircarrahs and 16 peons*. 

Young agTeed that assistance was no longer generous, and that the new Resident, 
Charles Metcalfe, could offer no prospect of reverting to earlier conditions ; 

He had no connexion with the survey, except to make application. ..for the Nizam's 
permission, and to remove any obstacles. ... In the Nizam's country the obstacles opposed to 
a surveyor are more numerous, ond not so easily removed as in our own territories, porticularlv 
if the Government sooms not to take on interest. ... Reference to the Resident is not always 
practicable from remote parts. ..where there may be no tappal communication [ 325 n. 1 ]. 

The survey of these dominions must of course be. ..of great importance to Government 
although the Nizam may feel no interest in it. ... It appears very desirable that. ..the some plans 
as heretofore should be followed. Mr. Metcalfe is disposed to remove obstacles when the particular 
instances of them are made known to him, but these.. .would be of much less frequent occurrence 
and the survey less liable to be retarded, if the party were more countenanced and aided in some 
way. ..that may not. ..incur any direct additional expenoe to the Nizam's Government'. 

Metoalfe was reluctant to claim too much ; 

A mootsuddy. ..or any other efficient person. ..at the headquarters of the Surveyor, with... 
hircarrahs or peons sufficient to furnish one for each surveying party, is all that is requisite. 
If, however, Captain Young will explain for what purpose he requires a larger body, ... suoh as 
the Nizam's Government can reasonably be called on to supply, the Resident will. ..renew his 
application. ... 
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Captain Young.. .observes — "For myself I can get nothing, either to eat or drink" The 

Resident has no doubt that the Nizam's Government will cause every facility. ..in procuring 
supplies. ... The Resident cannot perceive.. .any symptoms of insurmountable obstacles. 
The occasional absenoe of Patels... — ignorance.. .of the particular points which a surveyor 
may be anxious to ascertain — and general reluctance to furnish information of which the 
search is an object of universal.. .distrust, are inconveniences.. .which must be expected. ... 

Every traveller who obtains a villager to shew the road pays, or ought to pay, for his 
services, and. ..labouring villagers compelled to attend the survey are entitled to their estab- 
lished hire. This. ..does not, of course, apply to Patails or heads of villages, who are officers 
of Government, and liable to occasional attendance for public purposes 1 . 

Young described the various subjects on which he had to collect information 

boundaries — administrative centres — commerce — prosperity. He repeated his com- 
plaints regarding personal supplies. Metcalfe expressed little sympathy ; 

We have no right to. ..such active labour for.. .so minute a survey of dominions of a 
Foreign Prince, ... which is notoriously viewed with. ..dislike, as if.. .a prelude to our taking 
possession of the country. It is therefore fortunate that the Government has volunteered 
the assistance required, and I trust that your operations may proceed without any 
impediment. But I shall not be astonished if the proposed. ..census. ..meet with objection 
[II, 213, 367]. 

I am surprised and concerned to find that you are exposed to difficulty in procuring sup- 
plies for your personal convenience, as my former instructions. ..particularly called. ..attention 
to this subject. They shall be repeated 8 . 

The Surveyor General readily accepted the Resident's point of view ; 

That such liberal support should be given by the Nizam's Government. ..is gratifying, 
and I hope that Captain Young will be very careful that no acts of his assistants may tend 
to create jealously. I am not at all surprised that the Nawab should shew aversion to the 
injudicious attempt to take a census of the inhabitants and subjects of a foreign state. 

A geographical knowledge of the country.. .should be obtained in such manner as not 
to excite that suspicion which too minute enquiries will certainly raise. A judicious... 
Surveyor will.. .give sufficient information on geographical and military subjects from his 
own observations, but. ..should be very watchful over the acts of his assistants* [408]. 

In spite of these directions, protests from local officials and from the Resident 
were repeated two years later, probably owing to incautious demands made by 
newly posted assistants, and in 1824 Crisp had to issue a special circular ; 

First. That all supplies purchased from the natives be paid for at their own established 
prices, and no attempt be made to exact them at a lower rate, or to pay less than is demanded. 

Second. That. ..persons. ..engaged be paid their regulated hire ; and on no account are they 
to be gratiutously employed, or to be pressed to serve unwillingly. ... 

Third. Trading is peremptorily forbidden, for, under cover of the surveyor's occupation, 
and. ..his baggage passing without search, ... articles of merhandise have been introduced, 
the payment of duties evaded, and the Government defrauded. 

Fourth. All oppression and maltreatment of a native will be visited with severity. ... 
Indeed mildness, patience, forbearance, moderation and justice, should characterize all your 
dealings, ... and especially, as you are employed upon a duty which cannot but be viewed 
with some degree of jealously and distrust, it should be your great care to conciliate. ... 

You are directed particularly to confine your enquiries to such points only as refer to 
external objects, as boundaries, names and situations of villages, and carefully to abstain 
from questioning the people about any matters relative to the internal management of the 
country. ... Avoid minute statistical enquiries which tend to awaken suspicion and alarm*. 

From 1827 or earlier, a European superintendent was stationed in each division 
of the Nizam's dominions, and surveyors were directed to apply to him for any 
special assistance they required. 

Communications 

Arrangements for postal service by means of <2d£-runners, tappal, harkaras, 
and camel harkaras, have been already described [ I, 303, II, no, 334, HI, 269 ]. 
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Communication between Government offices at the townB was maintained by 
postal packets "under flying seal", which were despatched in special bags, and 
were much more speedy than the public mail. Special Government sanction had 
to be obtained for the franking of letters whose official nature was at all in doubt, 
that they might be so included and allowed to pass free of charge. 

Boat journeys on the Ganges and Jumna varied according to whether they 
were down the river with the current, or up the river against it. The downward 
journey from Cawnpore to Calcutta could be made in ten days in September, 
whereas the reverse journey, even for the Governor-General, might take more than 
two months 1 . Travelling by road dak, the up-country journey could be reduced 
to less than fortnight. The despatch of maps during the rains was a serious matter, 
and they were often damaged when sent by dak-bhangi, or parcel-post [ 358 ]. 
Mackenzie acknowledges a map from Morrieson 

which is noatly done. ... Always semi. .Jotters.. .by dawk, <fe nr.t within the roll of plans, because 
the latter take more time by bangy. The rolls of maps., are not immediately opened at all 
times, but wait for a convenient time, while letters are instantly opened 2 . 

Sea journeys between Calcutta and Madras depended on the monsoons — s.w. from 
July to September — jj.e. October to March [I, 303]. Mackenzie's letter, written in 
Calcutta 18th August, reached Riddell in Madras on titli September, in spite of the 
s.w. monsoon. The assistant surveyors who failed to catch a ship from Masuli- 
patam before 1st December had to inarch to Bengal bv land, or wait for a ship 
till March [ 374 ], and Mackenzie wrote to Riddell at the end of September ; 

The season is now about to change, and after the 10th October I expect no more from you 
by sea. ... I would not wish for 6 months that any risks should be run 3 . 

On July 12th 1823, the Hon. Company's steamer Diana was launched at Kyd's 
dock at Kidderpore [ I, 347 ] the first v essel propelled by steam and paddles to be 
navigated east of the Cape. She was built for river traffic only, and was used on 
the Irrawaddy during the advance of General Campbell's force towards Ava. Other 
river steamers followed, the Irrawaddy and Ganges being launched early in 1827. 

James Du Vernet took nearly eight months on his first voyage to India, 1823-4. 
In 1825 the steamship Enterprise sailed from Falmouth on the 16th August, and 
reached Calcutta on 9th December, after a voyage under sail and steam combined. 
She was commanded by James Johnston 4 , formerly of the Royal Navy, who had 
taken a leading part in organizing the voyage and won the lakh of rupees offered by 
Calcutta merchants. The time taken was considered so disappointing, 115 days 
instead of the expected 70, that the Enterprise was sold to the Government of 
Bengal, and never attempted the return voyage. She was sent to Rangoon under 
Johnston's command for service in the Burmese war, and was later employed "in 
towing sailing vessels up and down the Hooghly " 5 . On her first voyage she had been 
piloted up the Hooghly by Thomas Waghorn 6 . Inspired by Johnston, Waghorn 
initiated and organized of the overland route via Suez and Alexandria, making 
his first outward journey between November 1829 and March 1830, four months 
and 21 days between England and Bombay, which was then about the time of a 
good passage by sailing ship round the Cape. Waghorn devoted the rest of his life 
to the overland route. 



1 Evan Cotton ( 178 ). • DDn. 156 ( 136), 12-8-18. 'Puri, 26-0-20 ; DDn. 149 ( 141 ). <Comdi. 
James Henry Johnston ( 1787-1861 ) ; RN. ; at Trafalgar ; Controller of E.I.C.'s steamere. Calcutta, 1833-50: 
d. at sea off Cape; MI. Kidderpore ch. DUB.; Pankridge (S3). 'Overland Mail (7-0): Prinaep. 
•Thos. Waghorn ( 1800-80 ) ; RN. 1812-7 ; Hooghly Pilot, 1819-24 ; comdg. gunboat, Ar&kan, 1824-6 ; 
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Further Abbreviations 



AQMG. 



Quartermaster 



D/A/A O./QMO. 



Assistant 

Genernl 
Astronomer Royal 
Asiatic Society of 

( later Royal ) 
Accompan/ied/y 
Accountant 
Acting 
Adjutant 

Admlnlstra/llon/tive 
Advocate/ Advertise /d/inent 
Allowance 
Apprentice 
Appendix 
Appoint /ed/ment 
Application 
Arrhfl'olodlcal 
Arriv/ed/iug/al 
Artillery 

Assist /nnt/a nee /ed 

Astronom/ical/er 

Attached 

Attendant 

Author 

Bengal Native Infantry 

born 

baptized 

Barrister 

Baronet 

Battalion 

Brigade 

Barrack master 

Botanical 

Brigadier 

Brother 

Brevet 

Burled 

Companion of the Bath 
Chirr Draughtsman/ Court of 

Directors 
Chief Engineer 
Commanding Officer 
approximately 
Cambridge 
Cantonments 
Captain 
Cathedral 
Cavalry 
Cemctry 
Certificate 
compare 

chapter /charge /chief /church 

Chairman 

Chaplain 

Civil 

class 

company/county 

Colonel 

College 

Command /ed/tag/er/ant 

Commlssax/lat/y 

Comput/atlon/er 

Contingent 

Cornet 

Correaponden/oe/t 
Cousin 
created 
court martial 

Deputy /Assistant/Adjutant 
General/Quartermaster 
General 

Doctor of Divinity 

Deputy Lieutenant 

died 

daughter 

Detachment 

Director 

Discharged 

Draughtsman 

Dismissed 

died without Issue 

edited/educated 

Edition 

for example 



Ernp/t. 
Engd. 
Engr. 
Bengal i Ens. 
. Est. 

Ex/Engr./OfTr. 
i Espn. 

! FM. 
F R/A S/Ab Soc/ 
8/GS. 



Fd/Engr. 
i Frpoe 
i Ft. 
j Furl, 
! Fwkr. 

GC/B/SI. 

' GT Road 
i Gdns. 

Gen. 
I Geog/i/y 

Gool/gt 
i Or. 

Gt/G.son 

HM. 

HdDmn. 

Hdqn. 

Ho. 
Hon. 
Uospl. 
hi. 
i Hydrgr. 

1 I. 

; in. 

Infn. 
I Inst. 
, lnstr/o. 
, Tntpr. 

Inv. 

! JP. 

Jt. 
1 Junr. 

K/CB/H/LS. 



; Ed. 

I Kt Bach. 

'■ LI. 

LLD. 
j LMS. 
j LBCS. 

! Lat. 
' Lib. 
; Lieut. 
Lt. 

Lith/d/r. 
Long/L 



MAO. 
MD. 

j MGen. 
! MI. 
! MM1. 
M/P/RCB. 

US. 
m. 

mo. 

Mod Ear. 
Mag. 
MaJ. 
Mar. 

Math/l/n/s 

Mdpmn. 

Meaa/d/t. 

Med. 

Meroh. 



Employ /ed men t 
Engraved 
Engineer 
Ensign 

Establishment 

Executlvc/Engineer/Olficcr 

Expedition 

Field Marshal 

Fellow of the Royal 'Astro- 
nomical Society /Afllatio 
Society /Society /Geographi- 
cal Society 

Field /Engineer 

Frontispiece 

Foot/ Fort 

Furlough 

Fireworker 

Grand Cross of the/ Hath/ 

Star of India 
Grand Trunk Road 
Gardens 
General 

Geograph/loal;y 
Geoiog /leal /its t 
Onui imaT/G renad Lere 
Great; Grandson 

HIb Majesty's 
Head Draughts man 
Headquarters 
House 

Ho nor /able/a ry 

Hospital 

height 

H yd rostra pi ler 
Island 

Indian Navy 

luformatlon 

Instrnment 

Instruct/or/lon 

Interpreter 

In valid /ed 

Justice of the Peace 

Joint 

Junior 

KnlRht 'Commander of the 
Bath/Hanoverian Order/ 
Lion and Bun ( Persia ) 

Killed 

Knight Bachelor 

Light Infantry 

Doctor of Laws 

London Missionary Society 

Licentiate, Royal College of 

Surgeons. 
Latitude 
Library 
Lieutenant 
Lieutenant/ Light 
Llthogr/aph/ed/er 
Longltud/e/luBi 

Master of Arte 
Military Accountant General 
Doctor of Medicine 
Major General 
Monumental Inscription 
Madras Military Institution 
Member of/Parliament/ 

Royal College of Surgeons 
Military Secretary 
married /miles 
medical certificate 
Madras European Regiment 
Magazine 
Major 
Marine 

Mathematlc/al/lan/8 

Midshipman 

Me&iur/ed/meift 

Medical/Service 

Merchant 



j Merl. 

! Moteorl. 

) Mqs. 

■ mo. 

' NEI. 
; N I. 
I Nat. 

nr. 

ns. 

Nvgn. 
Ob. 

Obs/d/g/n/y 

Off/d/g. 

ord. 

OS. 



; pm. 

I P9. 
PWI. 

j pm, 

I £ref. 

- Prinrl. 

! Prof, 

j Provs. 

i ?te. 
Pymr. 

' Qrnr. 

I 

11 A. 
R Adm. 
i R/AS/Aa/Soc.. 

! R/E/M. 
; RM/A/C. 

R/X/9. 
RSG. 
R U S I. 

1 Recce. 

| Recd/d/g/n. , 

Regr. 
I Regt/1. 
j Res/d/gn. 
I Resd/t/cy 
j Ret/t. 

[SAM. 



Bectt. 
Senr. 
8gt. 
Soc. 
I Sub-Aaat. 
Subsy. 
Bucc. 
Sup/dg/t. 
Suppt. 
Surg. 

Surv/d/g/r. 
Bvy. 

Topo. 
tr/n. 

Trg/n/d/tg. 
Trig. 

Uncov. 
und. 
Univ. 
nnkn. 



Ven. 
Vet. 
I Voi/r. 

W I. 
y/r/at. 



Meridional 
Meteorological 
Marquis 
Months 

Nettierland But ladlea 
Native Infantry 
National /Natural 
near 

new (series 
Navigation 

Obituary 

ordained 
old series 

Personal Assistant/Political 

Agent 
Afternoon 
Private Secrcatry 
Prince, of Wales Iilina, 

Penang 
per niensen ; monthly 
probably 
Preface 
Principal 
Professional 
Provinces 
ptujoilat 
Private 
Paymaster 

Quartermaster 

Roy al/ Academy /Artillery 

Rear Admiral 

Royal/ Astronomical Society/ 
Asiatic Society 

Roy al/ Englneen/MailDea 

Royal Military Academy/ 
College 

Roy iil/Navy /Society 

Revenue Surveyor General 

Royal United Service Insti- 
tution 

Reconnaissance 

Recoinmeod/ed/lDg/atioD 

Register 

Regiment /al 

Reslgn/ed/allou 

Reeiden/t/cy 

Retire/d/ment 

Sappers A Minors 
sicca 

Secretariat 

Senior 

Sergeant 

Society 

Sab-assistant Surveyor 

Subsidiary 

Suocced/ed 

Superlntend/Ing/ent 

Supplement 

Surgeon 

8urvey/od/lng/or 
Survey 

S^KSffiflated/latlon 

Trlangulatyion/ed/ing 

Trigonometrical 

Unco venae ted 
undated 
University 
Unknown 
an married 

Venerable 
Veterinary 
Volume/Volunteer 

West Indies 
young/er/eat 



SYLHET— J A.INTTA FRONTIER 



IWiuced from Fisher* aurvey of 1822 [ 4*> 50 ]• Heights given 
above level of Sunrwi River. 

BouiifJurv bHtween S\ lliel iiml Jttintui as* nurveyiwt by Fiaher is 
shewn by firm rest line with <i sequel line ni'luating disputed area. 
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ADAMS 
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BIOGRAPHICAL 



ADAMS, Henry [ II, 376 ]. Bo. Inf. 
b. 21-1-1789. d., Satara, 4-6-29. 
Ena. 1-1-07 ... Bt. Capt. 1-1-18 ; Capt. 11-7-22. 
Son of John Adama, of Aberdeen, seedsman, 
m., 11-11-19, Christiana Louisa, sister of James Croik- 
■hank[ 4 3 5 ], 

1812-9, on rev. svy. Broaoh and Gujarat [ 170]; before 
1818 survd. routes through Atavisi [ 122 n.3 ]. 

(MJ-19, to rev. svy., Satara ( 7, 126, 171, 281, 344, 432 ]. 

AIRE, James Ritchie. Ben. Inf. 

b. 6-12-1792. d. Agra, 2-5-27, mi. 1 

Ens. 21-7-10 ... Bt. Capt. 24-4-24 ; disch. by otml. 
24-4-27. 

Son of John Aire, Lieut. RN., and Christian Ritchie, his 
wife. 

No record found of marriage, but father of John Qeo. Aire, 
b. Feb. 1814, who d. as writing master, Agra Coll, 22-2-64, 
and was bur. in same grave. 

Hodson, I ( 14-5 ) ; III ( 733 ) ; Blunt ( 71/278 ). 

Arrd. India Oot. 1809; with Pioneers till 1821; 1822-5, 
oomdg. a Beldar Corps ; 1822, as daqmo. survd. roads in 
Singhbhum [ 27 ]. 

1827, found guilty by otml. of insubordination and issuing 
bad cheques. 

ANQUETIL, Thomas John. Ben. Inf. 

bapt., Jersey, 17-12-1784. kd. in action, 
12-1-42, on retreat from Kabul ; Ml. 
St. John's Ch., Calcutta. 

Ens. 25-3-06 ... Lt Col. 14-3-33. 
Son of Thos. Anquetil and Marie Poingdestre his wife. 
DIB. ; Hodson, I ( 39 ). 

Maratha War, 1817-8 ; mil. route svy., Bundelkhand 

[82]. 

APLIN, Christopher D'Oyly. Ben. Inf. 
bapt. 14-4-1787. d. at sea, 13-5-33. 
Ens. 4-9-06 ... Capt. 26-12-22. 
Son of Oliver and Mary Aplin. 

m„ Cawnpore, 27-10-18, Julie dau. of Sir Dyson Marshall, 
KOB., Ben. Inf. ( Hodson, III 230-1 ). 
Hodson, I ( 42 ). 

1819, daqmo* ; 1820, map of roads, Farrnkhabad Dist., 
HMO. 25 ( IS ). 

ARTHUR, George Munro. Mad. Inf. 
b. 30-3-02. d. Aug. 1870. 
Lieut. 19-6-20 ... Lt. Col. 27-6-67 ; ret. as Hon. 
MGen. 10-10-68. 
Son of Rev. Robt. Arthur, minister of Resolts, Cromarty, 
by his 3rd wife ; half-bro. of Thomas [ II, 376 ]. 
ed. Aberdeen Univ. Oriental Club. 

27-6-23, appd. Asst. Survr., Hyderabad Svy., from 2nd hi., 
Belgaum [118]; Sept. 1824, to ch. Malabar Svy. [114, 
342 ] ; 10-1-25, Bick leave to Europe. 

AUBER, Charles, hm. 67th Foot. 

b. 30-7-1790. d. Prome, 8-6-25. 

Lieut. 67th Ft. 6-7-15 ; 83rd Ft. 11-12-23. 

Son of Peter Auber and Anne Page, his wifo. 

Maralha War, 1818; mbio. 81 (34-6), original svy., 
beautifully drawn with two roductions, of route mm. 67th 
and 1st Batt. 6th BNI., Rajputana to Baroda. "Very neat 
route survey. ... Talents deserve encouragement 1 ' ; granted 
slice. Rs. 260 prn.' [ 209 ]. 



BAKER, William Way. Mad. Inf. 

b. 15-5-1801. d. of cholera, 30-11-39. 

Tumkur, Mysore, mi. 

Lieut. 4-6-18 ; Capt. 17-9-27. 
Son of Sir Robt. Baker, Kt., ch. magte. Bow St., London 
Left widow and 5 ohildren. 

Ben. Begr. 488 ( 120 ) Map of Tavoy in 9 sheets, nnd. 

BALL, Thomas Preston. Mad. Inf. 
b. 21-11-1791. d. 20-12-29, 

nr. Ahmednagar. 

Ens. 3-7-07 ... Capt. 24-3-22. 
Son of Rev. John Ball, of Dublin, 
m., Hannah Anne, who d. 11-6-71, aged 70 
Feb. 1808, mmi. ol. IV [ II, 320 ]. 

1818-9, compiled maps to illustrate Blaoker's Memoir of 
the Mahralta War [ 8b ] ; a Quia. 

BAYLEY, James [II, 381 ]. Mad. Inf. 
b. 5-7-1783. dsp. 11-8-45. 
Lieut. 21-9-04 ... Maj. 21-6-27 ; ret. 4-7-2B. 

Son of James and Margaret Bayloy, of Manchester. 

The Bayley Family ; Family Records. Oriental Club. 

April 1805, mmi. ol. I [ II, 320 ] ; 1807-11, with Lambton's 
svy. [ II, 242-4 ]. 

1811-3, Java; 14-9-12, aqmo. [ II, 294, 323 ; III, 337 ] ; 
1813-1, to Bengal with Gillespie [11,406]; Aug. 1814, returns 
to Madras army via Nagpur, survg. en route [ II, 53-4 ], 

From 1-1-16, Asst. to qmo. In the Field, employed on 
svy. of ghats E. of Ajanta towards Ellichpur 3 , and defence of 
passes during operations against pindaris [ 84 ]'. 

MMC. 24-6-17, placed under Resdt. at Nagpur and from 
6-11-17 appd. Supdg. Oflioer, Nagpur oant. 

Maratha War, 1817-8; severely wounded in aotion, 
26-11-17, at Sitabrddi, S. of Nagpur oity ; sketohes of aotion 
at IO.» 

BECHER, Robert. Ben. Inf. 

b. India, Jan. 1791. d. 30-5-41, 

Canton, China- 
Ens. 26-7-06 ... Maj. 9-3-37. 
Son of Riohd. Becher, BCS., salt agent, Tamluk, Midnapore. 
m., Elizabeth — ; his dau. Charlotte m. Augustus Abbott, 
Ben. Art. 

Hodson, I ( 1, 117 ). 

14-11-17, appd. to Nagpur Subsy. Force ; 24-10-18, appd. 
daqmo. [ 337 ] ; later dquo. 

BGO., 28-8-20, from Hoshaugabad to Ganges-Jumna 
doab, for road svy.; Maio. 27 (16); Ben Begr. ( 158/37), 
1820-1 , road svys. Allahabad and to Nagpur [ 27, 87 ]. 

BEDFORD, James. Ben. Inf. 

bapt. 8-3-1788. d. 31-3-71, aged 83. 
Ens. 29-3-10 ... Bt. Maj, 28-6-38; ret. 11-1-43; 

Hon. Lt Col. 28-11-64. 
Son of John Bedford, of Acton, Middlesex, 
m., Meerut, 20-9-28, Jane Helen, dau. of John Troup, of 
Nairn, and sister of Colin Troup, Ben. Inf. ; she d., Allahabad, 
18-9-36, aged 26. 
Hodson, I ( 121 ). 

Arrd. India by ship Marquis Wellesley, 25-9-0B. 
Dec. 1814, Medal of Merit at Ft. Wm. Coll., for Hindustani 
and Persian. 

1821, with 24th NI. at Moradabad, emp. at request 
of Magte. " in making certain small surveys " [ 33 2 ] ; 



'name wrongly recorded a* "Olive" by Blunt ( 71 ). ■ DDn.. 145 ( 571^4 ), 19-11-19; 164 ( 66), 30-1-19. 'pi'- IS - 
•DDn. 140 ( 16 ), 31-12-16. "Foster (61/207-8). "DDn. 196 ( 143 ), 6-11-21. 
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BIRCH 



27-1 1—21, appd. Asst. Rev. Survr., Mor&dab&d, Rohil- 
khand j 19-12-22, promoted Rev. Survr. in ch. 
Sahaewan [ 152-4- 333. 3 6 4. 4°5-6 ]■ 

Burmese War ; Oct. 1824, to AsHam as survr. with 
column advancing up Assam valley, with Wilcox 
as asst. [3. 52-3. J5 1 . 181-2, 205, 333]; survd. 
Brahmaputra and Luhit to Brahmakund, and Dihang 
to Pasial where the Abors turned him back, without 
his suspecting it to bo the main river [ 54-6. 59, 63 ] ; 
also survd. short way upthoDibong 1 [pi. 7, Dibong ]. 

On active mil. operations on Noa Dining, at capture 
of stockades, Neufville, the intelligence officer, writing, 
15-6-26, "Captain Bedford, of the Survey Department, who 
accompanied ub throughout as a volunteer, gave mo the 
benefit of his experience and persona] assistance on every 
oooasion". On a later trip up the Dining was much troubled 
with fever ; ''For the three following days 1 endeavoured, by 
reduced living and exercise, to overaome what 1 then con- 
sidered a trilling illness, but after carrying my survey a.i far 
as the Kusan Pass, I found myself so seriously unwell, that 
without further delay 1 put myself under medical care" 2 . 

His journals and fdbks. are full and detailed, with neut 
sketohes and cross-sections of rivers 3 . 

Closing work in Assam during the rains of 1826, returned to 
Calcutta, 6-0-20; lost much of his kit by the sinking of a 
boat, but retrieved a telescope and a sextant. After four 
months leave resumed ch. of rev. evy. at Sahaswrin Jan. 1K27, 
f 160-1, 165, 217, 304 ]. Encouraged employment of Indian 
survrs. [ 380-00 ]. 

1832-43, DSG. in ch. Rev. Svys. and. from 1838, SCO. 
Calcutta [ 124 n.3 ]. 

BEDINGFIELD, Richard Gurdon. Ben. Art. 
b. 5-9-02. d., Nongkhlao, Assam, 4-4-29, 
murdered by Khasis : mi. 
2/Lt. 8-4-19 ; Lieut. 13-6-20. 
Son of Francis Philip Bedingfield, of Cumberland, and 
Catherine his wife, dau. of Thos. Havers, of Norfolk, 
ed. Addiscombe, 1818-9. 
Hodson, I ( 121 ) ; Ben. Ob. ( 375 ). 

With Burlton [ 427 1, in comd. of "two howitzers and two 
12-pr. carronades", joined force advancing on Rangpur. 
capital of Assam, Jan. 1825. Emp. on intelligence duty, 
attracting attention of Scott, who welcomed his meast. of 
discharge of river at Goalpara f 53 ], and describes him as 
"a good surveyor and excellent draughtsman" who would 
like to be employed on exploration 4 . 

Compiled from Burmese infn. a map of Chindwin 

[ 54. 78-9 ]. 

On svy. in Darrang, Wilcox writing. 28-8-27, "Bedingfield 
...will give you in a short period of time an excellent map 
of Camroop. He has already surveyed under favorable 
circumstances the nw. boundary of Durrung, ... and he is 
clever enough to take advantage of every means to improve 
his survey. I do not know that I should offend him by 
calling him in some measure a pupil of mine ; but this a 
very qualified praise" [ 63-4 ]. 

Route Goalpara to Gauhati ; Maps of Assam Rivers ; 
mkio. 30 ( 37 ) ; 173 ( 28 ). In ch. rev. svy. under Scott 
[146, 349,484, 501 ]. 

April 1820, took leave with Burlton to Nongkhlao, 
in Khasi Hills, on rond Gauhati to Cherrapunji, 
where they were "both barbarously murdered, ... 
the former [ Bedingfield ] on the 4th and the 
latter on the 5th inst. Both had gone there for 
the benefit of their health. Four or five hundred 
Kooseahs and Garrows surrounded the house, and 



poor Bedingfield went out amongst them unarmed to 
see what they wanted. They immediately siezud 
him, and after tying his hands behind his back and 
cutting the tendons of his legs, commenced shooting 
at him with their arrows. It is said that he told 
them, if it was his life they wanted, to kill him out- 
right at once, which they accordingly did and, cut- 
ting off his head, placed it on a rock where a house 
formerly stood" [ 448 ]. 

Burlton and a companion were killed the following 
day after making a gallant defence* [ 64, 431 ]. 

BELLE W, Henry Walter. Ben. Inf. 

bapt. 2-1-03. kd. in action, 13-1-42, 
on retreat from Kabul. 
Ens. 10-11-19 ... Bt.Maj. 23-11-41. 
Son of Holit. Bellew, barr., and .Sarah Fowke his wife ; 
bro.to F. J. Bellew, Ben. Inf. 

m. A«ra, 17-8-31, Anne, dau. of Capt. Peter Jeremie, 
Bon. Int. ; Hudson, II ( 653 ). 

Hodson, I ( 127 ) ; Boileau ( 294 ). 

.Survd. route Ajmcr to Jajsalmer [87]; 18-4-29, appd. 

IHQMO. 

18211, B'lc. Mhj. RSjfi-.itn.no Fil. Force ; 1834, Nhekhiwati 
e.ipn. ; IH.'to.-fj, Afghan War, oua.'s Dept. 

Au'h. of The Memoirs of a Griffin, with sketches. 

BENBOW, Clifton. Bo. Inf. 

b. 1-10-1798. d. 19-8-81. 
Lie it. 15-1-20 ... Lt Col. 9-7^49; ret. 4-5-50; 
Hon. Col. 28-11-54. 
Son of John Benbow, Mr., attorney, Lincoln's Inn. 
ed. Westminster; adm. Lincoln's Inn, 15-8-15; scholar 
of Caius Coll. Camb., 1S16-9. 
Orient/ Club. ; Oil'. 1 ( 72 ). 

1-3-24, appd. to Doccan Svy. [ 126]; 14-10-25, promoted 
to 1st el. Survr. ; Oct. 1827. ami. England on mc. 
1835-8, with Boyd on svy. of S. KSthiSwSr' [ 426 ]. 

BILLAMORE, Frederick Hadow. Bo. Inf. 
b. Bombay, 26-6-1799. d. 20-8-35, 

Harsol, Gujarat. 

Lieut. 9-10-19 ... Copt. 9-1-31. 

Son of Capt. Robt. Billamore, Bo. Mar., and Catharine 
Pruen his wife, pr. sister-in-law of W. A. Tate [II, 445]; 
bro. of T. R. B., Bo. Inf., who d., Karachi, 27-4-^40, and of 
R. A. B., Bo. Inf., who d., Jalna, 7-5-18, of sunstroke. 

Left widow, Catharine, who drew pension on Lord Clive's 
fund, and d. 1875 aged 77. 

Bo 00. 18-2-26, appd. asst. to Rev. Survr., Bombay & 
Salsette [ 1C8 11.2 J serving till close of svy. 1827. 

BIRCH, Frederick William. Ben. Inf. 
b. Calcutta, 1-4-04. d. Sitiipur, Ondh, 3-6-57, 

kd. by mutineers. 

Ens. 7-1-21 ... Bt. Lt Col. 20-6-54. 
Son of R. C. Birch, BCS., pymr., Bengal, and Frances 
Jane his wife. 

m., Luoknow, 7-7-26, Miss Jean Walker. 
Hodson, I ( 143 ). 

Burmese War, Arakan, 1824-6 ; having knowledge of svy., 
and possessing insts., was put on svy. of creeks S. of Akyab, 
March & April 1826 ; read, owing to ill-health [ 69-70 f. 



Mi R. XVII ( 331-40). "to SO. from Sadiya, 19-2-26. 'MRIO. M 4.52-3. 4 DDn. 230, M 414, 13-9-25, 
Ms fi. XVII ( 325 ). 'Ben. Ob. (315). Mi J. XIX, 1836 ; As Int. ( 41 ) ; Map, MRIO. 123 ( 19 ). 'DDn. 213 ( 112). 
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BIOGRAPHICAL 



Riddell writes from Madras, 14-6-18 ; "Blacker I Morrism. 
are coining overland from Poonah by way of Beejapore I doS? 
The former intends to complete from routes ftc a man of 
the theatre of the late war". From Madras he sailed fm 
Calcutta, 30-4-19, with the C-in-C, Sir Thomas Hislon 
[83,316], and spent several months there on the Pri» 
Committee, besides superintending the preparations of hi, 
maps, and the script of his History [ 86 ]. 24—7-19 back 
at Madras, read address from inhabitants of Madras to LirH 
Hasting,'. 6-7-20, relieved from Prize Com. 

9-1-21, Leave to Europe on mc. ; spent much time on the 
continent, "my medical adviser having strongly urged me 
to pass the present winter in the mild climate of the south" 
[298]. At Florence in Dec. 1822 when he received 
letter from the Directors announcing his selection to be 8G 
of India, and hoping that ho would proceed to India in the 
spring*. Though given extension of leave on med. grounds, 
further extension to Sept. refused. Everest writes in May 
1823 ; " Received intelligence a short time ago that Col. 
Blacker was very ill in France, and that he was not 
expected out before the end of the present year"' [ 446 ]. 

Leuving England in June, Blacker orrd. Calcutta 
21-10-23, and took over charge of dept. on 24th 
[ 461 ]. Though not by training a scientist, mathn., or 
astronomer, he took a keen interest in everything 
that touched his new profession as surveyor and 
map-maker [ 55, 71, 90, 118, 185, 187-8, igi, 261, 323, 
33°. 345. 38l. 442. 455. 485. 492. 496 ]• 

Sept. 1825, elected member of ASB. 8 at Calcutta, 
and later read paper on barometers and hygrometers. 
Took a strong line on importance of GTS. as the only 
possible foundation for the surveys and maps of 
India, hia letter of 11-8-24 stating the case in terms 
that wore beyond challenge. Waugh writes 25 years 
later; "The Honourable Court of Directors having 
called for a report on the. ..probable duration of the 
trigonometrical survey, a very masterly discussion of 
the subject was prepared by the late Colonel Valentine 
Blacker, ... who, with the exception of Colonel 
Everest, was the ablest and most scientific man that 
ever presided over this expensive department"' 
[ 240-2, 263, 296, 445. 45 2 . 455 ]■ 

Fully maintained Mackenzie's insistence of one 
uniform system for Indian maps and surveys, more 
especially with regard to new J-inch Atlas [ 4, 120-1, 
194-5, 2 *2, 297-8, 305 ], for which he worked out 
lav-out and projection adapted from the French 

[ 283- 4, 293 -5. 457 ]■ 

Continuous residence in Caloutta told on his health. He 
writes in Jan. 1824 that, "being severely afflicted with the 
rheumatism" he was obliged to " use the pen of another" ; 
and again in June ; "I am positively prohibited from stirring 
out while the sun is up". Died on 4th Maroh 1828 at the 
early age of 48. Though there have been various conjecture! 
as to oause of his death, none of the Calcutta newspapers 
are moro precise than the Asiatic Journal ; "Colonel Blacker 
died on Saturday last after a short illness. Beyond the 
line of his duty, in whioh his high character raised him to 
the appointment of Surveyor General of India, Colonel 
Blaoker is known chiefly by his account of the late Mahratta 
War, in whioh work military operations are delineated with a 
degree of spirit and precision that.. .has rarely, if ever, been 
surpassed. The early period of hia residence in Calcutta wm 
engrossed by offioial demands upon his time, but of law n« 
had found leisure to engage in both philosophical and literary 
inquiries.. .connected with his profession" 10 [ 205, 273 J- 

1 DDn. 144 ( 379-83). 7-4-18. »cf. S of I. OH. 1926-8. "from Blacker, 8-10-18; MMC. 24-11-13. Blacker- 
*A* J. IX, 1820 ( 74 ). • Muc. LR. 149/316, 12-2-22. 'to Hodgson, DDn. 171 ( 14 ) 21-5-23. *AsJ. Aug. 1820 ( 
•PR. (5 ). "Govt. Qaz., 7-3-26. 



BLACKER, St. John. Mad. Cav. 
b. 26-1-1785. d. 1842. 

Com. 29-9-01 ... Maj. 20-10-23; furl. 1825; ret. 
2-1-28. 

Son of Rev. Dr. St. John Blacker, reotor of Moira, ao. 
Down ; bro. to Valentine [ inf ]. 

m., 20-12-26, Anno Hammond, dau. of Sir ('has. Morgan, 
mp. of Dublin. 

1810-2, with Harford Jones' mission to Persia; 1814-5, 
Asst. Resdt. at Cochin; 1815, deputed to purchase horses in 
Persian Gulf. 

Mar at ha War, 1818, comdg. irregular cav. with Sindhia 
[85.383]; mhio. 40 ( 3 ), ''Routes marched by Sindia's Con- 
tingent". Emp. Wm. Sundt [ 382-3, 387 ] on svy. in Central 
India. Claimed that he had in his "possession the whole 
of the survey of the Madras army between tbe Nurbudda 
and Codavery, as well as their surveys during the 
late campaign, and of a former one in 1810-11 north of the 
former river [ II, 134 ], together with Captain Tod's map of 
the interior of Hindoostan [II, 55-0], and. ..almost every 
information of this part of India'". 

Asks that he may "add to the stock I have acquired by 
employing the person I have mentioned. ..in filling up those 
vacancies in our knowledge of this country. ... I have every 
instrument required in surveying but a perambulator'." 

10-8-18. Rppd. 2nd Asat. to Reedt. with Sindhia ; 31-12-22, 
promoted 1st As^t. 

BLAOKEK. Valentine [TI, 382 ]. Mad. Cav. 
b. 10-10-1778. d. Calcutta 4-11-26. 

mi. S. Park St. cem. 

Corn. 29-8-1798 ... LtC'nl. 20-10-23. 
SO. of India 1823-6 [ 2, 8, 300-i, 308-9 J. 
bro. to St. John [ a up ]. 

m., Madras, 22-12-13, Misa Emma Johnston, and hod 
three Hons and a dau. 
CB. 181K. 

DNB. ; DIB. ; EIMC. I ( 323 ). Portrait in possession of 
family [ pi. 20 ]-. 

1803-0, aqmc. and Capt. of Guides [II. 313]; 1800-10, 
dqmo. Madras ; 1810-19, QMG. Madras [II, 275 n.8 ; III, 
98, 108]. 

Served through operations against pinddris, and 
Murathn War of 1817-8, being mentioned several 
times for distinguished services [ 338, 437 ]. Obtained 
Govt, permission to pub. account of the war, 
"having arranged the late field correspondence in 
the Department of the Quarter Master General, 
with a view to the preparation of a ' Proois' of the 
military operations in Malwa and tho Deckan". ... 

"I have likewise in my possession materials for preparing 
maps <jf the seat of the War, explanatory of the movements 
of the several corps, ...and topographical plana of the 
several Held actions and sieges. ... These details. ..might 
contribute to the benefit of the service by the mere pro- 
mulgation of military information, and... I beg., .to ascertain 
whether any objection will exist to the proposed use being 
made of tho ufficial records in my possession. ... No former 
war so much merited... detail of events" 3 . 

Neither Hodgson nor Montgomerie seemed aware that 
Blacker had thus obtained full authority for the pubn. of 
his maps [ 291 J. 

His book was pub. 1821, entitled "Memoir of 
the operations of the British Army in India during 
the Mahratta War of 1817, 1818 and 1819, by Lieut. 
Colonel Valentine Blacker, cb. and qmo. of Madras 
Army"; pref. ad. Madras, 13-3-20 4 [86, 289, 291-2]. 
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JOHN ANTHONY HODGSON ( 1777-1848 ) 

H< nj.il Infantry. A keen practical surveyor, and enthusiastic 
astronomer, his moot important survey being that of .Sinnur and 
Garhw&l, 1818-8 [ JO 6 ]. 

An Surveyor General of India, 1821-3, initiated revenue surveys nf 
Upper Provinces, holding charge of them an Revenue Surveyor General 
from 1823 | 305-6 |. Again Surveyor General of India 182ft, resigning 
on account of ill-health [ 300-1 ]. 

On return to Indiu held several military commands, till his death 
a« Major General at Ambala 1848 [ II, 407-8], 

From > portrait in tin* poMenftion of his family. 
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BLECHYNDEN 



Edw, Alexander, who arrd. Calcutta from Burma 26-1-20, 
writes; "Among other friends here I visited the late 
Surveyor General of India, Colonel Blacker, whose recent 
death haa been so severe a loss to soienoe in India. His 
health was then far from being good, but he continued 
indefatigably employed in his literary labours" 1 . 

Everest writes several years later; "Colonel Blacker fell 
a victim to fever contracted, as it is supposed, from the 
noisome vapours generated by the cleaning of an old tank in 
the grounds attached to the Surveyor General's office in Park 
Street, Chaoringi [ 31 - l" 2 - 

Amongst papers which Blacker wrote for ASB. was 
one read 2-11-25, "The Geographical Boundaries of India, ... 
The author has inoontestably made out that the river Indus 
cannot be considered either geographically or politically as 
the western barrier of Hindoostan" 3 . 

Another paper, The Military Geography of Central Asia, is 
preserved as 10. Tract 300. 

portrait given on pi. 20 is copied from one at Carriokblacker, 
oo, Armagh. The original of the map which Arrows mith 
reproduced for his Memoir of the Mahratta War is preserved 
by the family at Elm Park. co. Armagh 1 . 

BLACK WELL, Thomas Eden. hm. 13th Foot. 
( later, Somerset li ). 

En*. 25/6-12-22 ... Lieut. 21-7-25 ; shewn in AL. 
1828, omitted 1831. 
1624, with regt. at Ft. Wm, ; Dec., wounded twice at 
Rangoon. Nov. 1825, with Grant as asst. survr, [ yz ]. 

BLAKE, Benjamin [ IT, 382 ]. 

b. 6-8-1788. d. l:>-3-38, in Egypt, 

en route to England. 

Ens. 17-9-06 ... Bt.Maj. 10-1-37. 
Son of George and Ann Blake of Portsmouth, 
m., c 1 800, Eliznbetli LidinKton. 
Hodson, 1 ( 162 ) ; II ( 622 ). 

1808-14, on svys. in Upper Doab and Gorakhpur [ ^57 ] ; 
BOO. 15-11-16, furl, to England. 

boo. 8-2-22. appd., with allces. of River Survr. [ 133-M J, 
tosvy. Salt Agencies of Bhulua (Noakholi) and Chittagong 
[ 493 ]. Lost a boat full of kit in storm at mouth of Meghna, 
27-3-22; boo. 5-10-24 reverted to mil. service [333]. July 
1825 to Jan. 1826, at Barrackpore. 

DDn. 252 ( 2 ), 17-1-26, offered survg. insts. to SG. on 
sale ; " my finances are very low to meet the expense attendant 
on a voyage to England for the recovery of my health, whioh 
has been injured by long experience on surveying duties". 

BLAKE, William. Ben. Inf. 

b. 24-6-1780. d. Benares, 23-9-21. 

Ens. 7-10-1799 ... Maj. 5-6-21. 

Son of Benjamin Blake and father of Muirson Trower Blake 
( 1809-67 ), Ben. Inf., asst. butvt., Bhutan, 1838. 

m., in England, 1807, Mary Anne Wolsey, dau. of Col. 
B. Wolsey Muirsnn. 

Hodson, I ( 164 ) ; III ( 746 ). 

boo. 2-5-17, to svy. and mark out line of road Benares 
to Saharanpur, under orders of Supt. Police, W. Provinces. 

BLANDFORD, Morgan Dove. Survr. uncov. 
b. Jan. 1700. d. Calcutta, 27-10-35. 

Arrd. India 1810, and einp. with Messrs. Joseph Taylor & 
Co., auctioneers, Calcutta. 

m., Calcutta, 27-6-12, Elizabeth, b., Calcutta, 5-11-1795, 
dau. of John. Watts, gunner, and Ann his wife. Elisabeth d. 
CaloutU, 11-8-13, after fall from buggy 7-8-13, leaving 
dan. Mary Ann, b. 10-4-13. Ho had children, b. Monghyr 
1829 and Calcutta 1H34, by a 2nd wife, Elizabeth Workman. 



18-7-17, appd.aast. survT. dtdmn, to Alex. Gerard, 
survr. to Bd. of Comnre., Saharanpur, @ Rs. 200 
pm. ; diach. 1-2-19, on close of svy. [218,347]. 
Fair copied several of Gerard's maps, including that 
of Dehra Dun which bears his autograph [22-3, 
202 n. 4 , 451 ; pi. 3]. 

1825-31, Indigo planter, Tirhut; 1832, mnrch., Patna ; 
1832-4, oil merch. and "assistant builder", Wellesley Hq., 
Calcutta. 

ubc. 22-1-35 ( 28 ), emp. by Rev. Bd. on avy. of swamps 
and bhila nr. Baraaat, 24-Parganas, and d. of fever a few 
months later [ 367 ]. 

BLECHYNDEN, James. Survr. uncov. 
b. 1797/8. d. Calcutta 16-3-37. 

Son of Richard Blechynden, who arrd. India 1794 and 
practiced as civ. architect A survr.. and lat*r Supdt. of 
Roads, Calcutta. Richard d. 4-2-22, and Hodgson reports 
in Aprjl that "at the sale of the effects.. .1 took it upon me 
to purcha-10 a very good plane table and some other small 
articles required in the village surveys" 4 . 

James appears to have had a bro. Thomas, d. Calcutta 
24—5 -45, aged li ; mi. N. Park St. oem. 

In applying for empt. 1823, James records that "I was 
nominated to succeed Captn. [ Hugh ] Morrieson in the 
Sunderhunds Survey on his being called to join his corps 
during the Nepaul War [ II, 432 ; III, 12 ]. ... Subsequently 
I was appointed Head Surveyor of Calcutta A thy 24-Per- 
gunnahe in the office of the Collector [ i$f)]. ... On the 
abolition of the situation, was recommended by the late 
Lt. Col. Mackenzie to accompany A assist Lt. R. Wroughtnn in 
his survey of the Mattnbangah A other rivers and shoals, Ac. 
[i5l, and also to perform various other duties, ...such as 
drafting Lt. Coll. Slacker's maps, plans, Ac, for his 'Memoirs 
of the Mahratta Campaign, Ac.' \ 2.S2. 424 ], and lastly that I 
was.. .Surveyor of Embankments A Superintendei.t of the 
Revetments in Cuttack... nearly 3 years. ... This appointment 
has been sinoe abolished. ... 

"I have always, with the exception of 3 months in the 
Collector's office, received Rs. 300 per mensem, and had on 
establishment allowed me. ... At Cuttack I drew a personal 
salary of 300 Rs. per mensem, and a monthly establishment 
allowance of 62 Rs., and was allowed in addition to the above 
1 rupee 1 anna per mile for travelling charges" 6 . 

m .. Calcutta, 20-7-20, Sarah Radflcld, nat. dau. of 
Richmond Thackeray, father of novelist; she d. 25-5-41 
aged 35 ; mi. X. Park St. cem., Calcutta. 

March 1817, Survr. under Collr., 24 Parganas, examined by 
Hyde, ASO., and passed as qualified Land-Surveyor 7 . 

pr. 1823, ran levels for lay-out of Calcutta canals* [ 14]. 

9-10-23, appd. asst. survr., tn join Fisher in Sylhet 
[ 145, 333, 36Q ]. April 1824, with Scott Across Khosi 
Hills to Gauh&ti [51, 501 ]. On rev. svys. under Scott 
in Assam valley. 

Posaiblv asst. in Acct. Gcn.'s office 1832; B Dir & AR. 
1833 ( 454 ). 

Under CD. to B. 27-7-36 ( 45-7 ), granted pension, his 
olaim being "founded on services of sixteen years, employed 
principally in land surveying. Your Government being pre* 
eluded from granting pensions to unoovenanted servants 
under a service of twenty years, Mr. Blechynden has memorial- 
ized us. ... In consideration of his destitute condition and 
loss of health, ... caused principally by repeated returns of 
jungle fever originally caught in Assam, we shall not object 
to you allowing Mr. Blechynden one third of the salary he 
received in his oapacity of Superintendent of Embankment* 
in the 34 Pargannahs ( Rs. 200 per month ), under the Com- 
missioner of Alipore". 



Alexander ( 54 ). Jas. Kdw, Alexander, Lieut. HM. 13 Lt. Dragoons ; FRGS. ; in Burma 1825-6; with Macdonald in 
Persia, 1826-7 [11,419]; As J. XXIII, Jan-Juno. 1827 ( 649 ). 'Everest ( 128). *Govt. Guz. L0-L1-25. * Maj. L. V. S, 
Blacker, who led the Houston flight over Mt. Everest, 1933, is descended from Latham B. 1st cous. of Valentine. 'from 
SG. 10-4-22, BTC. 22-4-22 ( 52 ). • BTC. 9-10-23 ( 24 ). « B Rev. Bd. 18-3-17. ( 9-10 ). • Ben. Sel, Canals ( 5 ). 



BOILEAU 



426 



BIOGRAPHICAL 



BOILEAU, Alexander Henry Ednionstone. 

Ben. Engrs. 

b. Calcutta, 3-2-07. d., Cawnpore, 

30-6-62, of dysentery. 
2/Lt. 17-6-24 ... M Gen. 18-10-60. 

Son of Thomas Boileau, notary-public, Calcutta, and Leah 
his wife, dau. of Lt Col. Ebenezer Jessop of Albany, New York; 
bro. to John Theophilus Boileau, Ben. Engrs., who was 
stationed at Agra in 1828. 

m., 1st., Agra. 3-2-34, Charlotte, dau. of Wnl. Hanson; 
she d., Barrackpore. 20-4-40, aged 20. 

m., 2nd, Paignton, Devon, 5-9-50, Matilda Grace, dau. 
of Alex. Tovev, km. 20th Foot ; she in., 2nd. Lt Gen. A. T. 
Cadell, Mod. Art. 

ed. Addiwnmhe. 1823-4. 

Hodeon, I ( 171 ) ; III ( 746 ). Co'esworthy Grant ; portrait 
in undress uniform, with inst. & tripod, from India Review 
of June 1840 [ vol. IV |. 

2-7-25, posted to S & M„ Cawnpore; 1S25-6, at siege & 
oapture of Bharatpur. 

24-2-27 ; writes to SC. fri»m camp near Allahabad, "should 
my services he at all available in the department under your 
charge, I shall bo happy tn apply them. ..wherever they may 
be most useful. ... I am. ..acquainted with the localities of the 
Doab and the country immediately west of the Jumna, 
towards Deig and Ferozepoor'. ... 

"I have in my possession a set. of plans, reduced from 
surveys on a larger scale by myself and other officers of 
Engineers, comprising the whole of the forts lately captured 
or surrendered in the Bhurtpoor Territory, which I had 
intended to lithograph for the use of the Corps"- 1 . 

On evidence of his svy. ability from brother 
officers, SO. obtained liLs nppt. to svy., Oct. 1827 to 
April 1828, from Allahabad to Cawnpore [ 3, 24-6, 
190, 202-3, 33° ]■ a nfl- Oct. 1828, from Agra to 
Bharatpur [ 26-7, 189, 203, 220 ] 3 . 

His work was good and won Hodgson's approval. 
From 1832 to 1838 served with GTS. He then 
had successful career on on^r. duties. 

1829. made moasts. of the Taj at Hodgson's request, 
"As soon as you arrive at Agra, at your first leisure, ... 
make me a very exact measurement in feet and inches of the 
4 sides of the marble platform on which the Taj stands. ... 
Pray ask Capt. C — in my name to lend you the chain belong- 
ing to the Trigonometrical Survey, and having mode the 
measurements return it to him f 241, 246, 250]. I mode some 
measurements of 2 sides of this platform when I was at Agra, 
but I wished to have the 4 ; it is very nearly an exact square. 
The proper measure will, I think, be where the vertical from 
the wall cuts the horizontal line of the platform, but it may 
b9 as well also to take the interior measure within the low 
balustrade whioh surrounds the platform, and also the distance 
from the outer edge of the corner" 1 . 

Boileau suggested that S & M. might help on his svy. ; 
"Ah expert workmen the sappers would be very useful in 
clearing ground for the base, in erecting signals, etc, and 
I am sure, from having served about two years with them. 
... that they are ready to turn their hands to almost any 
kind of work"*. A small dett. under Lawrence Hill joined 
him in 1830 for a few months. 

BOILEAU, John Peter. Ben. Inf. 

bapt. 10-1-1790. d. untn., Patna, 

1-12-18. 

Em. 2-10-05 ... Lieut. 26-10-05. 
Son of John Theopbilos Boileau of Dublin ; oousin to 
A. H. E. [ sup ], an 1 John Peter Boileau, Ben. Horse Art., 



1 both in Bharatpur. * MRIO. M 318. • sont 
•DDn. 220 ( 331 ), 14-5-28. • Boileau's fdbk., DDn 
Jan. 1818. •Subnrb of Nanapur, formerly important 
16 ; ILL pi. IB, Cummum. 10 Briggs ( 11 ). 



whose sinter m . Samuel Davis ( I, 332 ) 
Hodson, I ( 173 ) ; II ( 623 ). 

boo. 7-2-14, appd. to comd. Maj. Bradshaw's escort ■ 
room of Pickcrsgill [ II. 436-7 ], Bradshaw reportini on ~ 
aotion near Nepal border, 25-11-14, "Lieutenant La M1 T 
commanding my escort, ... received a deep sabre cut in » 
personal contest with a Nepalese Soobah whom he slew «„j 
whose death hastened the success of the general attaok"' 

10-2-16, appd. Asst. to iaa ., Gen. Ochterlony in i,„i 
dept. ; B Pol C. 16-3-16, appd. to comd. escort of Kesdt at 
Katmandu, Nepal, and to be PostmaBter to Resdcy. 

March 1817, (survd. frontier between Nepal and 
Tirhut ; svy. occupied only 30 days, but protraction 
of 7 copies took 5 months. " Concluding the demaroa. 
tion.. .engaged but a very limited time. I had to 
...undertake it at a few days notice, and to incur 
a considerable expense in the purchase of inatru. 
ments, and in the hire of the extra servants, ... and 
afterwards had to return unemployed. ..from Purnea 
to Nepal, and then make the 7 copies for the different 
departments" [ 10-21 f. He continued his svy. 
eastwards in 1818, and left his maps unfinished ab 
his death. 

BOLES, James. Mad. Inf. 

b. 18-9-1789. d. Madras, 26-5-23. 
Lieut. 29-9-06 ... Capt. 27-1-19. 
Son of Thomas Boles. 

moo. 2-2-19, appd. Asst. Survr. under Comnr. of Poena 
for svy. in S.Maratha Deccan [ 125 n.6, 352 ]; Bo mc. 7-8-20, 
resd., to beoome Mil. Pymr., Ceded Dists., at Bellary. 

BOYD, George. Bo. Inf. 

b. Minorca, 2-8-1800. d. Rajkot, 

24-8-50 ; MI. 
Lieut. 4-5-20 ... Lt Col. l-B-48. 

Son of Ann Boyd, who m. 2nd, Smith. 

ed. RMC. Sandhurst. 

24-1-22, appd. asst. survT., Deccan Svy. [ 125 n.12, 126]; 
10 Cat. (446), 1823, svys. of Siitara, N. of Mahabaleswnr; 
1828-9, assisted in meast. of Karli base-line [ 130 ] ; 1830-1, 
in oh. Deccan Svy. 

1832, with regt. ; 183. r >, with Benbow [423] on svy. in 
Kathiawar ; 1S42 ; with Le Messurier on svy. between Quetta 
and Kalat. 1839, with De l'Hostc on road svyB. in Sind, 
submitting specimens of lead ore from Las Belas, Bo Geo 
Soc.. 1839-40 ( 204 ). 

Foster ( 108 ) ; sketohes and views of Bijapur, Afghanistan, 
etc., 1836^12, preserved at 10. 

BRTGGS, John. Mad. Inf. 

bapt.Madapallam," 19-12-1785. d. 27-4-75. 
Lieut. 20-7-01 ... Col. 1-12-29; furl. 1835, ret. ai 

M Gen. 1838. 

Son of Dr. James Briggs, Surg. Gen., Madras. 
FR8. ; FRAS. 

DNB. ; DIB. ; Briggt ; Oriental Club ; VM. eibt. 101!, 
portrait by J. Stewart, 1839. 

On voyage to India, "I kept up my nautical knowledg" 
and practice, especially the use of the sextant, whioh m 
most useful to mo afterwards in several surveys on land Mm* 
I was enabled thereby to undertake". After course wita 
Cadet Co. at Chingleput, joined 15th hi. at Cumbum* m 
Ceded Dists>». 

1809-11, with Maloolm to Persia [II, 173-5 J ■ nMM 
oarved on Persepolis gateway [ II, 445 ]. 

; 90 rough maps, fdbks., and traverses to DSQ. 18-10-46, DDn. 415 ( 15-8 )• 
1. 227. M 314 ; 10-2-29. • Nepml Papers ( 181 ). ' DDn. 13J ( w I. 
nt EIC. Factory. W. of Chicacolo ; Imp. Oat. XVI ( 227-8 ). V • 
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BURLTON 



Persian soholar, spent several years on tr. from Persian 
of History of...Mahomedan Power in India, till the Year 
A.D. writing in pref. "Before the end of the year 1815 

I had.. .completed the translation of the whole work with 
oopious notes. The war which broke out in India in 1817 
rendered it necessary for me to accompany the army that 
marohed to Malwa. I left my library and mannsoripts at 
Poena, with the exception of the translation of Ferishta, 
which had been sent to. ..Bombay. 

"On the 5th of November 1817, the Peshwa attacked the 
Poona residency, ... and after saoking the plaoe the troops 
set fire to the houses, and burned them with their contents 
[ 125 n.4 ]. My °wn family had the good fortune to esoape 
with their lives, but the whole of my property, ... inoluding 
my library together with my manuscripts, ... was lost or 
destroyed'". 

boo". 6-1-16, appd. 3rd Asst. to Besdt. at Poona; with 
Malcolm's column in pursuit of Peshwa. 

Mav 1818, assumed ch. of Khandesh ;" The Army 
of the Deccan was broken up. ... General Hislop 
delivered over to the charge of Briggs all the forts 
and dependencies ceded by Holkar, and conquered 
from the Peshwa, north of the Godavery as far as the 
Satpura mountains, and Briggs came under the 
orders of Mountstuart Elphinstone, sole Commis- 
sioner of the Deccan. The tract contained about 
19,000 square miles, comprising. ..the valley of the 
Godavery, a well populated region, and Khandesh, 
scantily inhabited" 3 . 

By 1822, with some assistance, Briggs completed 
svy. of his whole area, with valuable map which 
though by no means precise was best available 
thirty years later [ 123-4, 3 8 3 ]■ A reduced copy 
was lithd. scale 4 miles to an inch. 

1823, Resdt. atSatara; senr. member of Mysore Admn. 
Bd. ; 1832-5, Resdt. Nagpur. 

Auth. of Letters addressed to a young person in India, 
London, 1828. 

BROWN, William. Ben. Inf. 

b. 22-12-1795. d. unm. 11-9-45, 

on mil. service Sukkur, Sind. 

Ens. 5-6-15 ... BtMaj. 23-ll^tI. 
Bon of Andrew Brown, writer, co. Ayr. 
Hodson, I ( 228 ). 

23-11-22, appd. Asst. Rev. Survr., Delhi [151, 
156, 332-3 ] ; 17-1 1-26, Rev. Survr. Saharanpur 
[ 154, 156-8, 162-3, 366, 411-2 ]; 1829 to Bulandshahr. 
Led empt. Indian survrs. [ 389-90 ] ; investigated 
length of koss [ 164-5 ; pi. 15.]. 

On Rev. Svy. till 1844 [490] ; probably the most 
capable of all the rev. survrs. in Upper Provinces, 
1822-1842 [pi. 2 4 n.2], 

BROWNE, Birnie. Ben. Art. 

b. 22-9-1796. d. Peshawar, 30-10-55. 

Fwkr. 14-8-17 ... Bt. Col. 25-11-54. 
Son of Birnb Browne of Leith, wine -merchant, and 
Catherine Graoo his wife, dau. of John Creswell, of Northum- 
berland. 

m., St. John's. Calcutta. 2-8-26, Miss Maria Jane Christiana, 
ed. Addiseombe, 1812-6. Hodson, 1 ( 229 ). 
1818-22, PWI. Penang. 



22-11-22, appd. Rev. Survr. ofN. Div., Moradabad 
t T 54. 333 ] ; Oct. 1824, Burmese War, to mil. duty 
to Cachar [65, 151 ] ; survd. Barak R. with Pember- 
ton as asst. [494]; 19-8-25, to Burma, arriving 
Rangoon 20th Oct. 

With Macan survd. Irrawaddy up to Pagan [ 72-3, 370, 474 ]. 
Grant reported from Prome, 3-1-28, "Lieutenant Browne 
has.. .had of late very bad health. I doubt whether he will 
have an opportunity of joining the army. I shall... enquire 
whether the General will be disposed to assist him in getting 
up to Tongoo, should it be his wish to make the attempt"'. 

The Toungoo trip was not possible, but after signature 
of peaoe, Browne and Macan survd. route across the Arakan 
Yomas from Padaungmyo to Taungup [ 3. 73 ] ; he later 
reported to the SG. "that at the time 1 was ordered from 
Prome 1 was necessitated to abandon toy baggage, taking 
with me only a few things. The suddenness of my departure 
was such that I left my property at Prome to the chance of 
finding its way to the Presidency, but all hopes of recovery 
are now at an and" 6 . 

Leaving Calcutta by river, 1-12-27 [490 ], Browne 
rejoined rev. svy. at Moradabad March 1827 [155], 
remaining in ch. for the next 15 years [pi. 24 n.3 ]. 

BURLTON, Philip Bowles. Ben. Art. 

bapt. 18-12-03. kd. by KMsis. KMsi 
Hills, 5-4-29, nr. Nongkhlao. 

2/Lt. 19-12-20 ; Lieut. 1-5-24. 
Son of Wm. Burlton of Wvkin Hall, Leics. & Ravenstook 
Ho. Wilts. 

ed. Winchester; soholar 1816 ; Addisoombe, 1819-20. 

As J. xxviii ( 594, 732 ) ; Ben. Ob. ( 375 ) ; DIB. ; Hodson, 
I ( 252 ) ; III ( 761 ). 

"Arrived in India at the end of 1S21, and joined his regi- 
ment at Dum Dum. He and another subaltern were sent up 
country in disgrace for„.inviting to the Mess the editor of a 
Caloutta journal, who was a persona non grata with the 
authorities for the outspoken way in which he oritioised 
publio policy in his journal. Burlton was sent to Assam, 
and on the outbreak of the Burmese war, was actively 
employed in the field, and mentioned in despatches. On the 
termination of hostilities he devoted himself to.. .discovering 
the souroes of the Burrumpooter and Irrawaddy, and of solv- 
ing several geographical questions"' [434]. 

Jan. 1825, with Bedingfiold [423] in advance on 
Rangpur; survd. course of Brahmaputra to Sadiya, 
taking section above Gauhati [ 3, 53-4 ]. Feb. 1826, 
up Dihang with Wilcox,' who would have been "very 
glad to avail myself in any distent journey" of 
Burlton's "permanent assistance and society" 7 . In 
subsequent narrative Wilcox describes trip up Kharam 
R. s. of Brahmakund with Burlton [ 514 ] ; 

"Here it was often found necessary to open a passage up 
a shallow by removing stones from the bottom. Our route 
while the boats remained with us was generally through the 
jungles on the bank, but a survey of sorts was made, estimat- 
ing the distance by tune, and taking what bearings the 
oloseness of the jungle permitted. A perambulator would be 
battered to pieces, and the objection to a ohain would be the 
necessity of wading across every two or three hundred yards, 
and the want of open ground"*. 

With Wilcox on second trip up Dihang at end 
of Doc. 1820, reaching Pasi village before being 
turned: back by Abors. Wilcox now confirmed in 
belief that main stream of Tsang-po came down 
Dihang [ 56 ]. 



1 pub. London, 1829, in 4 vols. • Ferishta, I ( vii, viii ). » Briggs ( 59 ). « DDn. 221 ( 135 ), 3-1-26. • DDn. 221 
(183), 18-5-28. 'BenOb. (376). ' 11. CG. 9-6-25 ; As It. XVII ( 317-9 ) ; DDn. 214, 25-2-26. s .4j R. XVII ( 345 ). 



BURLTON 



428 



BIOGRAPHICAL 



April 1827, they started adventurous expn. to 
Irrawaddy near Putao, from which they returned 
16th June completely exhausted [ 60-2, 79 ]. Wilcox 
writes from Sadiya ; "Burlton has had returns of 
his ague, but in the intervals of his fits he is well. 
He has kindly undertaken to write from our journals. 
... I have written again respecting his services since 
he joined me. ... The annoyances. ..endured, with loss 
of health, ought to incline the Government to act 
more generously towards him than at present they 
seem inclined" 1 [349]. 

It is worth quoting further from Burlton'a vivid account 1 
[6 2 ;pl. 7 ]; 

April 15th. " Left Suddeyah. ... Took no servants with 
us, understanding from the Suddeeya people ( who hold the 
physical powers of the Bengalese in great contempt ) that 
...they would either die on the road or be obliged to return". 

Up the "Now Dihing" in small dhingies with light awnings 
whioh hardly proteoted them against "heavy rain, or galea of 
wind. One of the latter paid us a visit rather unexpectedly 
when we were comfortably asleep" and blew down their 
shelter. "We endeavoured to set it up again, but in vain. 
After shivering in the wind & rain for some time, with more 
the appearance of drowned rats than of Officers and Gentle- 
men, we gave it up, ... and rest there was none for the remain- 
der of the night. We halted next day to dry the rioe & every 
other thing we had with us". ... 

"27th. We were amused by the sound of a bird which is a 
curiosity. ... For want of a better name it may be oalled the 
Bell Bird from the striking roaembl.ince it makes to tho 
sound of a bell tolling at a distance. On 6rst hearing it we 
conceived i\ to be such. ... We had no opportunity of seeing 
it so a description cannot be given. ... 

"20th. ... A spot was pointed out to us as much resorted 
to by deer & elephants for the white salt. ... Petroleum is 
also found there*. ... 

"May 1st. ... The Bridge, or Sakoo, is a very simple one, 
... and would answer remarkably well over any impassable 
river where eipense would be a consideration. It consists of 
two strong canes being stretched across, on which is suspended 
a basket or cradle. The passenger sits in this & by means 
of another cane & by his own exertions he is pulled across in 
perfect safety. 

"To a man unaccustomed to crossing, & subject to be 
giddy, the sensation may be rather unpleasant should he look 
down on the water roaring bereath him. ... The distance 
aoross the narrowest part., .was about 80 yards, and from the 
opposite side a man was inaudible. 

[ Here follows sketch of bridge, river, and hills ]. 

" Our ponies were unable to cross, and the elephant 
succeeded with much difficulty. 

"At the small and inhospitable village of Fasheelah it was 
with bo me difficulty that we procured a fowl for our dinner, 
their excuse being the impossibility of catching one. A 
double barrelled gun was put in requisition and levelled at 
a fine "Dame Birtlett" [sic] with a brood of chickens. It 
had the desired effect — a fowl was presented immediately. 

"2nd. Halted at Phogong. ... We met with much more 
attention at this place than at any of the other villages. ... 
The greater difficulties of our journey commence from this. 
We have before us the pleasant prospect of 12 days journey 
without the chance of seeing a village or a human being 
besides ourselves. Our coolieB loaded with 12 seers 4 eaoh, 
their own clothes, pots, Ac, can carry little besides. Road 
■or path there is none, the only persons who have travelled 
our intended route within the last two years being two 
Hlshmees [ 60 ]. ... 

"May 3rd. Started at a.m. with an "heterogenous 
retinue. ..of Sing Pho's [ 54 n.2 1, Kampty's, Miehmees, 
Moolooks, Kamjauns, and Burmese* all Bpeaking a different 

1 DDn. 214, 28-0-27. f DDn. 224 ( 20-52), 4-7-27, 
■ common in Shan States ; their bite leaves local irritation for 
leave* ; known so well to the I4th Army, 1943 -.5. 



language. The Assamese (like the French in Eurooel I. 
the universal language amongst the rude tribes. 

"After crossing to the right bank of the Dahi'ng, our Dath 
was a very difficult one up the river's side, hopping and 
jumping from one large boulder to another, and. olimbini 
up and slipping down steep cliffs of sandstone. " We saw 
during the day thin strata of coal, ...also a syoamore tree 
and two rather ourious caves in which the Mishmees beat 
about in the hope of getting bats for their dinner. 

"We were here for the first time tormented by bam Doom 
poisonous flies which bite more severely than musquitos'. 
The fly is not known in Assam or India, & appears to confine 
itself to the Mismee & the adjacent mountainous country*. 
God forbid they should ever emigrate more westward for sj 
they make their attacks by day in thousands, they would 
prove a greater annoyance than any pest at present known 
in India. Their bite causes a blister whioh itches immoder- 
ately, & the unfortunate wretch who scratches gets a dreadful 
sore for his paina. 

"5th. ... At 4 p.m. we came up with the Meechmees, ft 
found them cooking their rice and sitting under the trunk of 
a tree whioh had fallen. Supposing that we had at last 
reached our halting place, we eagerly enquired for water. 
In reply they pointed to a hole in the side of the tree, ... and 
we then discovered that this "Diamond of the Mountain", 
this old trunk, contained all the water we were to expeot 
that day. The tree is torn up from its roots & it does not 
appear how it oould collect water, unless from drippings of 
rain. Yet we were told that as it is emptied it gradually 
fills again. It held about half a hogshead 9 of bad water". 
[ Here follows sketch of fallen tree ]. 
"A number of our fowls had died, and we had only one for 
today's dinner. ... Our people, being knocked up & fatigued, 
did not arrive till very late ; it was with muoh difficulty we 
oould this day get a hut 7 built to shelter us from the rain, 
whioh oontinued all the evening. 

"0th. ... The water in the tree scarcely sufficed for yester- 
day's dinner, & what remained in the morning was so small 
a quantity, A; in so dirty a state, that we thought it advisable 
to maroh on till we reached better. After climbing over 
one more high peak, and round the side of another, we found 
a hoi low... where water collected in small pools whioh sufficed 
for our morning's meal, after which ( the Lord be praised ) 
the Wanboo. ... 

"We passed nothing particular in our desoent excepting 
a buok & fig tree — the latter producing very fine fruit— ft 
some fine scented violets. We enjoyed a view of a long 
range of snowy mountains at no great distance aoross the 
Dupha, & on reaching the bottom we entered to the right on a 
beautiful plain covered with short grass A fern, but of no great 
extent. ... Halted on the left bank of the Dupha, at spot 
frequented by hundreds of deer, elephants, and monkeyi. 
Heavy rain. ... 

"7th. ... The pass we surmounted is the termina- 
tion of the left branch of the Dupha. It is said 
that the waters flowing to the west fall into the 
Dehing, those to the eastward into the Toonghau, 
which we found to be a river of considerable size. ... 
In the pass.. .Wilcox picked up what at first he 
conceived to be a curious specimen of quartz. It 
was the skull of some unfortunate wretch who 
must have died a miseruble lingering death in 
the snow. ... 

"Two of Burlton's men lay down on the road 
to-day, knocked up by fatigue & fever, and refused 
to move. To assist them was impossible ; carry 
them we could not, even hod we rice sufficient to 
enable people to bring them on. However melan- 
choly such a circumstance, they must be left to their 

•about 50 m. E. of the modern oil-field at Digboi. *»^* Jirf 
several days. • 1 hogshead = 62* gallons. Uhe basha, wu» 
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fate. ... Height of the Foonghan about 9,782 feet 
above Sucldoeyah 1 . ... 

"Oth. Heavy rain all the morning. A halt would be most 
desirable, to allow the two unfortunate men to come up & 
to give rest to the whole party. Almost every man is knocked 
up ; swelled feet & dreadful sores the general complaint, & 
several men with fevers. Our rice however will not allow 
of it. ... Leeches and Dam Dooms scarcely bearable ; we once 
took the trouble to count the collections of about half an honr, 
and 35 leeches were torn from one leg ! ... 

"11th. Having a long niaroh before us we started earlier 
than usual.. .& reaohed our halting place after a most fatiguing 
niaroh at 4 p.m. The only people up with hh were the 
guides Sl some of the Sing Pho's, who appear to stand hard 
work better thaD the rest. ... The remainder of our people 
did not arrive till late at night, and some not till next morning. 
... We got a Sing Pho to cook us some rice which we ate with 
our hands &, drinking gin and water out of the pot cover 
we did very well. Heavy rain all the evening and all night. 
Since orossing the Foonghan we hnvo been fortunate in pro- 
curing plantain leaves with which to build our hut. Wilcox 
( as well as the rest ) hiu* been rmu'h annoyed by a sore 
foot. ... 

"13th. ... We left the Nam Suec s at its junction with the 
Namlong, which we found to be a river 30 & 40 yards wide, 
apparently navigable for dingys. We marched a short 
distance over the boulders, & occasionally knec-deep in the 
water. Afterwards ascended to a path thro' the jungle, 
more abundant in leeches than any place hitherto seen. It 
is astonishing that the profuse bleeding they cause does not 
reduce the swollen feet of our people. All are more or less 
affected [ caused ohiefly by the Bam Doom bites j, but some 
look as if they had elephantiasis. ... 

"Burlton was siezed with a fever on today's maroh whioh 
stuok to hira 3 hours. He attributed it to the rice diet 
( whioh certainly does not agree with a European ) & perhaps 
to too many raspberries. ... 

"In the evening we were much surprised by the arrival of 
one of the two men who stopped on the snowy mountains on 
the 8th instant. He reported the death of his companion & 
had himself been. ..four days without food or fire. He had 
passed the other poor lad near the spot where we left him. ... 

"14th. Heavy rain all day. The path led along the 
right bank of the Namlong over steep & slippery rocks. We 
were obliged to wade the river where it was 100 yards broad, 
hip-deep, and the current very strong. Burlton had his fever 
at the time very severely. Many of the people were unable 
from weakness to oross without assistance. ... 

"We reaohed a Moollook village in the evening, and the 
sight of the houses in the plain. ..was pleasing in the extreme. 
... We were met near the village by KamptyV, who said 
they had been sent by the Rajah. ... They with great 
politeness prooured us everything that oould be wished. ... 

" 15th. Burltnn'a ague & fever came on much more 
severely than before. On his aooount and the sickness of the 
whole party we halted for the day. ... We received the same 
marks of kind attention from everyone. 

"18th. ... They had never heard, even by report, of 
Europeans, & the crowd attracted by our white faces &...the 
musioal Snuff Box was immense 4 . ... In the evening the 
Rajah's two sons & brother arrived to oonduot us to the 
capital. They shewed some anxiety to know whether we 
should espouse either side in the quarrel existing between 
themselves and their neighbours". 

20th. Reached the Shan capital, Mong Se. 11 As 
Bcarcoly any of our people arrived till very late, 
the Heir Apparent... very kindly provided us with 
a dinner from the royal kitchen. It was served 
up d la tnode Kampty, on Burmhan lacquered trays, 
and numerous small ohina basins. The repast we 
found so excellent that we hinted we should not be 



sorry to dine frum the same source during our stay. 
From that time forth ' we feasted sumptuously 
every day'. We were also provided with a supply 
of distilled liquor, very much like whisky, but not 
quite so strong ; it was very acceptable, our own 
small stock being nearly exhausted. 

"21st. ... The information that the Irawaddy & 
Burrumpooter 6 have their sources in close vicinity 
to each other hi derived from Meezoo Mishmees, and 
there is no reason to doubt their positive assurance. 
The distance. ..is. ..supposed to be about 10 days 
journey. Majestic peaks covered with perpetual 
snow are seen to the north. ... In the evening, for 
the first time for many days, two doubtful altitudes 
of stars were obtained by Wilcox, which gave the 
latitude of Maunchee 27" 23' 43" f6l]. ... A dense 
orowd surrounded us the whole day & the Snuff 
Box was kept in constant exorcise. 

"22nd. Wilcox's foot so bod that he with difficulty moved 
about. He was able, however, to visit the Chief Priest at 
his temple ; a fine old fellow who was much delighted with 
all he saw. The only query put by him was whether our 
clergy took unto themselves wives. On being answered in 
the affirmative, he set up a hearty laugh, & said he was much 
scandalized at such an improper thing. ... 

"In the evening we took advantage of a requisition for 
the Snuff Box. ..to exhibit in the house of the Rajah's brother. 
The women all assembled ( and an ugly set of them they were), 
plainly dressed, with their hair tied up in a very high top- 
knot, whioh was ornamented by silver & beads. The Rajah 'a 
brother had the honour of feeding the Lions to-day, & in 
consequenae we got nothing but greasy pork and oil oakes. 
Luokily we were not fastidious, having left our prejudices on 
the Wanglun". 

23rd. Return visit to the Raja. "Mentioning our wish 
to see the Irawaddy he.. .made much of the danger. ... He 
would not consent to our going alone on ponies with a mounted 
guide, but rather than we should be disappointed he proposed 
our going in great numbers by the shortest route, & past the 
enemies' villages, running the risk of an attack. ... Of 
course the proposal was rejected by us. ... An inferior kind 
of dinner was prepared for us and we were pressed to remain 
a day or two at the village. We declined, however, staying 
longer than one night. In the evening all the women assem- 
bled on a large mat spread on the turf to hear the Snuff Box ; 
they were prettier than those we saw before, and looked 
particularly olean and decent. 

"24th. We rode off at an early hour, accompanied 
by a mounted guide. ... and reached the Irawaddy 
in two horn's. As wo went at a hard gallop where 
the path allowed it, we supposed the distance to be 12 
or 13 miles. ... Wo were surprised at the small size 
of the river, it not being so large as the Now Dehing 
in Assam ; its bed shelving & stony, about 80 yards 
in breadth. ... It is generally fordable, and at the 
time not more than 4 feet deep. ... Our guides 
pointed out to us the direction of the sources of the 
two branches, Namyu and Narrikioo, distant some 
40 miles in the mountains. 

"We rode back as fast as we oame ( Ther. 92° ), 
without seeing the much dreaded enemy. We were 
not allowed, however, ... to pass the Rajah's village 
without stopping. We were hailed by the great 
tnan himself and, nolens volens, we were treated 



1 10,080 ft. above aea [ 02, A, E ]. 1 yam is Shan for Water or Rivor. * Shane of Hkamti Long. * My gramophone had 
an equally appreciative audienoe in the Southern Shan States, 1906, R.H.P. 'or Lou it. 
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with wine and oil cakes, after which we went out 
to our old quarters at Maunchee, somewhat fatigued 
by the oppressive heat & the moat uncomfortable 
seat of the Khampby saddle. ... 

25th, Attend weekly market, or Hat. "The suffocating 
heat occasioned by the crowd which surrounded us wherever 
we went brought baok Burlton's fever. We were in hopes 
that the longer we staid the novelty would wear away & that 
we should enjoy a little quiet. On the oontrary, orowds 
from all the country round came pouring in daily to Bee us 
'once before they died'. 

"Wilcox paid a visit to the Boora Rajah to talk of our 
return. The old man promised a sufficient supply of rioe 
& an offer to pay for it was rejeoted. He should be ashamed, 
he said, to take money for anything of the kind. ... 

"27th. Wilcox excited the surprize of the Khampty's by 
entirely taking to pieces the musical Snuff Box, & explaining 
the nature & use of eaoh part; it was then presented to the 
Boorah Rajah. They appeared extremely apt in understand- 
ing mechanical apparatus, and understood perfectly the 
sketch of a Still, which they will no doubt put to 
good use 1 . 

"28th. Lieut. Burlton being unwell, he started for the 
small village of Roomtong to get free from the rabble of 
Maunchee, & if possible enjoy a little quiet. He left at 9 ; 
it oommenoed raining at 10 and aontinued the whole day. 
He walked without halting till 6 p.m., when he reached the 
village quite knocked up. He had his fever on Mm nearly 
the whole march, & the distance being about 18 miles, over 
two hills, the fatigue of such a march in his situation may be 
better imagined than described. Wilcox remained at Maun- 
chee, expecting a visit from the Rajah", which did not take 
place. 

"29tb. Wilcox left Maunchee at 8 a.m. and joined Burlton 
at Roomtong after hours march". 

Return. "May 31st. From this we return by the 
new road [ 6j ]. For the first time had a chance of 
getting lunar distances, ... tho* not easily on account 
of the numerous clouds. ... In the afternoon.. .stopped 
to obtain equal altitudes of the sun. 

"June 1st. Halted to allow the villagers to cut 
our first day's road. From this we shall see no 
other village till we have descended on the Assam 
side, some 11 or 12 days hence. Tho Dam Doom 
flies are here intolerable. It is wonderful how 
either custom, or patience, can enable people to 
live whore they are. ... Tho sores on oar liands from 
their bites are not yet healed, & the leech bites on 
our feet appear to get worse, although it is more 
than a fortnight since we received them. 

"2n 1. An unconcerned spectator would have laughed hod 
he witnessed the scene a little before our departure. Burlton 
had only 3 men loft to carry his things, & the other coolies 
were in such a weak state that they oould carry little beyond 
their own 12 seers of rice. ... We were obliged to give & fling 
away almost everything we had with us ; useless artioles 
hod gone many days before. ... Shot belts, powder, flints, 
clothes, shoes, shaving & hair brushes ft.c, were to be had 
for the picking np ; even soap.. .was onmbersome to carry. ... 

"We marched up the right bank of the Namlong. ... We 
came to a wretched sort of a suspension cane bridge, over 
which Burlton & some others crossed at the risk of their 
necks, & were not pleased to hear that they had to return, 
the road not lying over it. The bridge was rotten & broken 
in many places, & when in the middle it swung from one side 
to the other. ... It consisted of one eane to walk on, & 
one on either hand to hold by, the whole supported ( by 
mean* of ribs ) on two oanes above. The breadth of the 
river about 90 yards aoross. 



[ Here follows Sketch ]. 
" From tho bridge we continued our course up the Namlomr 
over the boulders, crossing & recrossing the river, at timS 
hip-deep. Saw a walnut tree. ... Keeping to the banks of 
the river we escaped all leeohes, but the oontinued wadine 
rendered the march a disagreeable one. The Dam Dooms 
are more numerous than ever at our halting place. Bv tvine 
our trousers tight round the ankles & wrapping our hands 
in handkerohiefs we obtained a little peace. Shaving was 
impossible. 

"3rd. Rain on starting. We immediately Btarted to 
ascend. We halted lato in the afternoon at a dirty puddle 
of rainwater, scarcely drinkable, after a long and fatiguing 
march ascending during the whole day. ... The Sing Phoa 
guides, and five of the Suddeeyah party ( out of 24 ) were all 
that arrived at the spot that day. We were in consequence 
put to our shifts for both a dinner and a bed. Hunger taught 
us expedients for the one, & fatiguo prevented our feeling 
the logs of the other. Our friends the Sing Pho's gave ue a 
pot of rice which we managed to get rid of very easily, altho 1 
unprovided with platew, spoons, &c. 

"4th. By 8 a.m. the whole of our party in the rear 
(except 4) had arrived, and wo again oontinued our Bteep 
ascent, and soon left behind us all forest trees. ... At 12 we 
saw above us the snow we had to reach. ... From a command- 
ing point, where the view back and around us would have 
been beautiful, we looked down on a white floating mass of 
mist and cloud 2 . 

"The snow first reached lay here and there in patches, ... 
but as we approached the summit, which we gained by 2 p.m., 
we found it in large beds. ..which were some of them about 
12 feet deep. The summit of the mountain, which is about 
11,382 feet above Suddeeyah, is a tableland, on which'our 
Mishmee guides lost themselves from the loss of their cuts 
on the trees. ... The Mishmees at last found their old marks, 
& we descended by the Foonghan R., from its very source. 
It waa covered by the snow a long way down, and we waited 
over it, hearing the river rolling under our feet with great 
violence. ... 

"We were obliged to stop at last where, from the want of 
leaves and jungle, no shelter was to be had. ... The ground, 
too, was a perfect swamp from the thawing of the snow. ... 
What little wood was procurable was quite wet and rotten, 
and it was with great difficulty we managed at last to light 
a fire. Our beds, ...a rug and rezai [quilt] eaoh, had 
luokily arrived, and by tying up the former above our heads, 
and wrapping ourselves in the latter, we got a little shelter 
from the rain and after getting another meal from our 
friends we managed to sleep, ... but it was without exception 
the most wretched & miserable night we had passed. 

"The rest of the party, wrapping themselves in their 
scanty clothing, passed the night round the fires. 

5th. Obliged to remain at our uncomfortable situation on 
account of the number of men who were unable to conquer the 
snowy mountain yesterday". Three men were sent to bring 
them in, and found them bewildered by the many tracks Jolt 
by the main party. "One poor fellow who had exerted him- 
self till late in the evening...had passed the night alone on the 
very summit without food or fire. By 10 o'clock the whole 
of the laggers had arrived with the exoeption of 4 men. ... 

"June 6th. Leaving the Phungauk to our left, 
we mounted the ridge which looks down on both 
east & west. ... Turning to our left, we crossed 
several small heights, and soon found ourselves in 
our old path at the top of the Foongan pass. ... In 
addition to sore throat and a bad cold, Burlton was 
again attacked by fever. We found all *> he ™°" 
which we passed on our former route raelted, * 
halted early at the huts we built on the 7th May; 
having thus made in 4 marches by the upper rot* 
what took us 7 by the other'*. 



distilling liquor I 9 A familiar feature of Burma hills and valleys. 
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They now followed their old route, recognizing the old 
landranrks. "On the right bank of the Dehing.. .we were 
here tormented by a new pest in the shape of curious speoiea 
of caterpillar whioh either bit* stung, or scratched ( we oould 
not determine whioh ) most severely. TheBe beasts, with 
bumble bees, iints, Dam Dooms, leeohcs, and mosquitos, 
prevented our sleeping, and from having so lately come from 
the cold region of snow, felt the heat most oppressive. ... 
Burlton did not close his eyes during the night, & Wilcox 
was in nearly as impatient a nituation. ... 

"11th. Off in the rain. Some difficulty in orossing the 
Dehing on bad rafts. Wilcox was upset, but being a good 
swimmer he got safely on shore, with a double barrel'd gun 
in one hand and a spear in the other. Pushed on, crossed 
the Dupha by the cradle suspension bridge, & halted late at 
Koomkoo, having made two of our former marches. ... 

" 13th. Could not return by the road we came, the Dehing 
not being ford able. We reached Kusan in the afternoon, and 
were agreeably surprised to find the Gaum had not drunk the 
beer formerly left at his village. Here end all our troubles 
from marching, wading, r limbing, .-dipping & falling, and 
all our torments from leoohes, Dam Dooms, sand flics, bugs, 
ticks, et id genus omnc. The only difficulty or danger 
remaining is in passing the rapids. 

"14th. Got our dingys into the river & made them 
safer, fastening bamboos to their sides. The river rose so 
much to-day that the Sing Fho's said it would be very dan* 
gerous our attempting to go down the rapids. Not much 
liking the looks of it ourselves, and the weather continuing 
unfavourable, we remained at the village. 

"15th. The river still high & very boisterous ; neverthe- 
less we moved off at a.m. ; the first 4 or 5 rapids were so 
bad that we got out and lowered the dingy b. We then went 
off and almost flew down the remaining rapids, the water 
coming in at the bow, & fairly sweeping the whole length of 
some of the dingys. In 3 hours we went a distance whioh 
took ub four days going np. It was laughable to observe 
our Mishmee guides ; being no 'water birds' and unable to 
swim they held on like 'grim death', expeoting every mintite 
to be upset. Passed an uncomfortable night in our dingys; 
it rained heavily and our chappahs 1 leaked. 

"June 16th. Arrived at Suddeeyah" 9 [ 6i ]. 

During cold weather 1827-8, Burlton was emp. 
under Scott on svy. of route over Khasi Hills via 
Jaintia, improving footpaths and building occasional 
bridges [64, 515 ]. In March 1829, he took sick leave 
with Bedingfield to the newly built sanatorium at 
Nongkhlao. "The Khasia Hills were first visited by 
Europeans in 1828. In return for permission given to 
the Rajah of Nungklao to rent certain lands formerly 
held by him in Assam, the Khasis consented to a road 
being made through their hills to unite Assam and 
Sylhet, and a sanatorium established at Nungklao. 

"This good understanding was, however, speedily 
undermined by the insolent speeches and behaviour 
of the. . .em ployees working on the road . The 
simple hill-men were told they would soon be sub- 
jected to taxes. A general conspiracy was formed 
among them to exterminate the new-comers, and on 
4th April 1829 the Khasios murdered Lieuts. Beding- 
field and Burlton, the only two British officers at 
Nungklao, with all their followers. A long and 
harrassing hill warfare commenced. ... It was not 
until January 1833 that the Nungklao Chief sur- 
rendered" 3 . 

A more detailed aooount la given in a oontemporary letter. 
After Bedingfleld's oniel murder [ 423 ] "poor Burlton, seeing 



his friend's fate, defended the house assisted by a few sepoya 
of the Assam light Infantry and his servant*, and held out 
in gallant style for a day and a night, until the house was 
set on fire, when they sallied out and, by keeping up a constant 
fire, kept the savages off; until a dreadful shower of rain 
ooming on wetted their ammunition and rendered their fire- 
arms of no use. 

"The small party then dispersed, a few of those who took 
shelter in the jungles escaped, but Burlton and an European 
writer ( Bowman ), having both kept the pathway, wen 
immediately massacred. The former was in the act of extract- 
ing an arrow from his wrist when he was out down, being in 
an exhausted state from the immense exertions he had made* 
and his previous ill-health"* [ 64. 448 ]. 

BURNER, Alexander. Bo. Inf. 

b. 16-5-05. Assassinated, Kabul, 

2-11-41. 

Ens. 6-6-21 ... Bt. Major 23-7-39. 

Son of James Burnes, Writer to the Signet ft ProvoBt of 
Montrose ; his sister Jane in. Juntos Holland [ 462 ]. 

ed. Montrose Academy. Kt. Bach. 1838. 

DNB. ; DIB. ; Eney. Brit. ; Bokhara ; Court of 8ind* ; 
Indian Officers ; Pioneers in India; Oriental Club. 

1823, Persian Interpreter at Surat ; 1825, daqmo. 
Cutch ; svys. and maps, Cutch & Sind 5 [ 128, 131 ] ; 
1828, aqmg. and asst. to Kesdt., Henry Pottinger 
[II, 437-8]. His bro., Dr. James Burnes, Resdoy. 
Surg, at Cutch at same time, was auth. of Narrative 
of a visit to the Court of Sinde, which included map 
of Alexander's, with amendments [ 131 ]'. 

" Br. James Burnes... went to Hyderabad in 1827 to 
prescribe for one of those princes, and established himself 
on the best of terma with the whole family by swallowing 
draught for draught and pill for pill with liis illustrious 
patient " 7 . 

Early 1828 to Deesa, and with Holland in 1830 
traversed s. and w. Raj put an a with intention of 
exploring Indus from north [ 132 f. Recalled from 
Jaisalmer to lead mission to Ranjit Singh at Lahore, 
taking gift of horses from King George of England, 
the start of a career of adventure and exploration 
beyond nw. frontiers [452, 486-7, 508]. 

Thomas Jervis ( 34 ) olaims to have instructed Burnes "in 
all the preparatory essentials of Geography". 

BURNEY, Henry. Ben. Inf. 

b. Calcutta, 27-2-1792. d. at Bea, 

4-3-45, on voyage to England ; mi., 

S. Park St. cem. 

Ens. 30-8-08 ... Lt Col. 17-1-34. 
Son of Riohd. Thos. Bumoy and Jane Ross his wife; 
related to Fanny Buruoy, novelist ( 1762-1840 ), DNB. 

m., Penang, 30-6-18, Janet, nieoe of J. A. Bannermaa, 
Govt, of PWI. ; she was 1st cousin of wife of Fredk. Danger- 
field [ 435 ]. 

Hodson, I ( 267 ) j The Burney Papers, printed by order 
of the Vajiranana Nat. Lib., Bankok, vol. I ( 746 ). 

1816-20, at. PWI. ; 1821-2, with Crawfurd's 
mission to Cochin China. 1824, with asstoe. of Geo. 
Gibson [ 71, 453-4 ] compiled map of Burma, Siam 
and Cochin China [ 79 ], for whioh, with ono of Burma 
on a larger soale, [ 298 ] he was granted reward of 
Rs. 5,000". 



1 Q rasa mat shelters. • DDn. 224 ( 20-32 ). 4-7-27. ■ NB F rotUier ( 24 ). l Be* Ob. ( 375 ). • IO. Maps, Uk. 
'Reviow, JRQS. I, 1832 (222-51). 'Davis (12). 'Paper with map, JRQ3. IV, 183* ( 88-129 ). ' IBSC. Delhi 1048 
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1825, PA. Siamese States ; Dec. 1826, bucc. Craw- 
furd as Envoy at Ava 1 [ 437 ]. 

BURNS, William Nicol. Mad. Inf. 
b. 9-4-1791. d. 21-2-72. 

Ens. 7-2-11 ... Maj. 31-2-35; ret. 19-1-43, u 
LtCol. ; Hon. Col. 28-11-54. 
3rd son of Robert Burns, the poet, and Jean Armour his 
wife ; bro. to J. (J. Burns, Ben. Inf. ( 1794-1865 ). 
July 1813, MMI. cl. VII ( II, 321 ). 

Maratha War, 1817-9, route svys., Bcr&r & Kb&ndesh, 
•with Hyderabad Subsy. Force ; DDn. 246 ( 151 ), 23-2-20. 

BURR, Frederick William. Nizam's service, 
d. 19-4-33, Khammamet, Hyderabad. 

Lieut. & Adjt. 2nd Batt. Russell's Bde., 1820-1 [ 341 ]. 

nat. son, of mixed blood, of Lt. Col. Chas. Barton Burr, 
OB. Bo. Inf. ; possibly identical with F. W. Burr, free 
mariner, Bombay, 1813". 

1817, with 1st Batt. at Mohidpur, 21-12-17. 

Crolton, II ( 172 ). 

On Henrv Russell's departure from Hyderabad, Burr was 
left in ch. of his colln. of maps including Burr's own svy. 
of Barau, etc. ; in letter dated Bolarum, 29-5-21, Burr refused 
to pass these latter to Thos. Hill [ 117 ]. 

Supplied maps of Nizam's Dominions, including his own 
route svys., for Henry Adams' Map of Mabrashta [ 281 ]. 

BUXTON, Bentley. Ben. Engrs. 

b. 26-9-1796. d., Singapore, 28-2-25. 

Ens. 25-4-17 ... Lieut. 1-9-18. 
Son of Thos. Bentley and Anne Buxton, of X. America, 
ed. Addiscombe, 1811-4. 
Hodaon, I ( 270 ). 

1815-6, svy. course with Trig. Svy. of Gt. Britain ; noo. 
27-9-16, to svy. Dum Dum cant. 

Boo. 24-4-18, to svy. Cuttack, Orissa [II, 23-5; 
III, 17-9, 290 ] j had more than two years strenuous 
work in a difficult, unhealthy, country, with but a 
few weeks visit to Calcutta. "Hasten here" writes 
Mackenzie, 25-7-19 3 , "I shall be glad to see you. 
You will have one of the finest establishments to set 
off with next year ; two Madras, two Calcutta, 
assistants, fine young lads" f 361, 478 ]. 

Closed field svy. Feb. 1821, SG. writing ; "Lieute- 
nant Buxton is an able and zealous officer, and was 
usefully and actively employed. ..until February last, 
when he was attacked by sickness, and lie is still 
Buffering from ill health, probably in consequence 
of exposure and fatigue" 4 . Buxton's work later 
won the cordial approval of that severe critic George 
Everest, as being " founded on principles analagous 
to those of the Great Trigonometrical Survey" 6 . 

btc. 19-10-21, appd. to supd. completion of Customs Ho., 
Calcutta; 1822-3, Bkmr., Ghazipur ; 1823, Asst. Supt. Pub. 
Buildings, Lower Provs. ; 3-7-24, leave on mc. 

Govt. Qaz. 2-5-25; d. at house of J. A. Maxwell 8 , Singa- 
pore "He visited China at the closo of last year for the 
benefit of his health, and returned to this settlement in a very 
dangerous state on 19th February". 

CAMPBELL, Andrew Mitchell. Mad. Cav. 
b. 10-3-1793. d., 15-9-50 " of unsound 

mind. " 

Corn. 7-B-ll ... Capt. 22-0-30; ret. 1-7-38, with 
rank of Major. 



Son of Wm. Campbell, of Fairfield. 

July 1813, Mill. cl. VII [II, 321]; bmc. Il-kl-in b, 
Bvy, passes in Niigpur territory [ 84 ]. ' 

1833-7, in England ; permitted to return to India, I-3-37 . 
"of infirm health, with very weak voice and eyesight duet' 
exposure to sun". 10 

CAMPBELL, John. Bo. Inf. 
b. Oct. 1803. d. 20-3-84. 

Ens. 28-2-20 ... ret. as Capt. 12-8-31 
Son of Capt . Colin Campbell, RN. 

22-8-22 appd. Asst. Survr. Deccan Svy., but "at an earlv 
period of his field duties has been so ill as to be compelled 
to proceed to the sea coast for the benefit of his health"' 
1-12-22, reported as "qualified to porform all his duties as 
surveyor", and fit to draw staff allowances; 1-3-24 Asat 
Survr. 1st cl. [ 125 n. 11 ]. ' 

Nov. 1824, leave to England on mc., sailed in oh. of 
invalids, 10-12-24, returning Bombay 25-1-27. 

CAMPBELL, Neil. Bo. Inf. 

bapt. 8-10-01. d. Paris, 10-10-56. 

Lieut. 23 -5-18 ... Lt Col. 18-8-47; Bt. C'ol.28-11-64- 
Bde. comdr. Ahmadnagar, 1855; furl. 19-7-56. ' 

nat. son of Col. Campbell, of hm. service. 

m., Baroda, 18- 2-30, Elizabeth Polleifon, widow. 

Bo oo. 26-5-20, appd. Asst. Survr., Deccan Svy. [ijj 
n.12]; Aug. 1820, dacjmo. Milwa Fd. Force ; 30-5-351 dqho., 
as Maj, ' 

1st Afghan War, 1830^41 ; sd. maps by Bo. survre. ; B to 
CD. Mil., 2-3-42, "claims to bp uonsidered one of the 
authorities of tho map of Afghanistan ; his name to be 
inserted in next edition". 

hbio. 190 { 9 ). sd, plan and panorama shewing bridges 
across Indus at Bukkur, for crossing by army on 14-2-39. 

QMO., Bombay, 27-2-40; 3 years furl., 2-11-50. 

CHALLEN, Oeorge. Bo. Inf. 

bapt. 21-10-1782. d. Bombay, 9-11-25. 

Ens. 15-0-02 ... Capt. 8-12-18. 

Son of John Challon and Cassandra Lintott his wife, only 
dau. of Henry Farncomb of Sussex. 

1818, Svy. of passes, Chandur Bazar' to Ajanta; 
routes to & from Poona [ 352 ] ; Dee. 1818, appd. 
Asst. Survr., Deccan Svy., as "an officer of great 
zeal and merit" [ 125 ] ; mrio. 124 ( 16 ), Svy. of 
part of S. Konkan. 

July 1820, tr. to svy. of Satara, Sutherland report- 
ing that his " indefatigable exertions have contri- 
buted so much to the advancement of the map" of 
the Deccan 9 [ 126, 171, 281 ]. 

After starting the Satara rev. svy., Challen handed over 
to Adams [ 344, 422 ], and then comdd. Pioneers till death. 

CHEAPE, John [ II, 385 ]. Ben. Engrs. 

b. 5-10-1792. d. 30-3-75. 

Ens. 3-11-09 ... MGen. 20-6-54; ret. 1857 ; 

Gen. 1866 ; Col. Comdt. Engrs. 
Son of John Cbeapc, of Hossie, co. Fife, and Eliiabeth 
his wife. 

m., 1st, St. Helena, 5-3-35, Amelia Frances, dau. oFT. J. 
Chichely Plowden, HC8., widow of G. M. Batten, bcs„ 
whom he divorced 1841. 

m., 2nd, Agnes Macpherson. 

ed. RMA. Woolwich. GCB. 1805. 

DXB. ; DIB. ; Thackeray ( 6 ) ; Hodson, I ( 335-6 ). 

boo. 13-8-& 14-10-14, appd. to svy. Chittagong 
Dist., continued without interruption by Nepal War 



l note on Pagan, JASB. IV 1835 (400-4). *E1R. 1814. 'DDn. 158 ( 163 ). ' DDn. 106 ( 88 , 
266 ( 118), 10-1-31. 'Jos. Alex. Maxwell b. 1777 ; Bo. Med. 17-9-1834; Crawford's Boll (328). 
( 131-7 ), 1-2-24. " 16 m. E. of Elbchpur, pi. 17. • Bo MC. 12-7-20. 
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[II, 19; X£I, 11-2. 201. 217 ]; completed in 1818, 
Mackenzie reporting ; 

" A young officer, Lieut- Cheape of Engineeru, has Bolioitod 
m y good word for the assbtantahip, in case Lieut. Hyde hnd 
been provided for in Sumatra [ 462 ], and I really was 
impressed with. ..the excellent.. .map of the province of 
Chittagong. ... 

"Mr. Hyde a return has cancelled it m a manner, and... 
Mr. Cheape has employment in the iield, where he has sent me 
specimens. ..that evince aome capacity for those light and 
comprehensive sketches that are so useful on field service. 
For regular mapping and provincial details he lias shewn his 
talent. Whother duly qualified for the more abstruse parts 
of survey I have had no opportunity of seeing" 1 . 

Again, to Thomas Wood; "What is become of your 
friend Cheape ? I feel interested for that young man. ... His 
map.. .of Chittagong is the best I have got here" 1 . 

mbio. Misc. 21-0-17; panoraraio view of Chittagong Hills, 
•with autograph. 

Mar&tha War, 1818-9, with S 4; M.. Asst. 1M Kngr. 2nd 
Bde. ; at siege of Asirgnrh, 6^4-19 [ 83 ]. 

27-2-23. appd. ASG. in succession tn Herbert 
{ 309 1 ; Oft. 1823, to Chittagong to svy. frontier 
with AraUnn, remaining on mil. duty after out- 
break of Uurmese war [ by] ; nominated, 8-4 -24, Fd. 
Engr. with army to Rangoon ; 12-6-24. thnnUed in 
go. for service at capture of Kemmendine stockade ; 
BGO. 16-2-25 ; Tour mo. leave to Calcutta. 

88-9-25, resumed appt. as ASG. ; boo. 30-9-25. 
appd. to svy. anil report on state of new .Tagannath 
road ; Feb. 1826, tr. from Survey to rwo.. at 
Midnapore 3 [ 301, 310, 496]. 

Ben Xegr. 4 ( 16 ), Dec. 1829, svy. of rond, Hooghly to 
BurdwSn ; mbio. 46 ( 5 ), Midnaporo to Bishenpur. 

Distinguished mil. o&reer ; Biege of Mnltin. 184S, with 
rank of Brig. ; 2nd Burmese War, 1852, cmudg. Ben. 'Dir., 
and pomiU;. force from Oct. ; CB. at end of campaign. 

COLVIN, John [ II, 39 1 ]■ Ben - Engrs. 
b. 20-8-1794. d. 27-4-71. 

Ens. 15-9-10 ... Lt Col. 20-t-35 ; ret. -1-9-30. 
Son of Thos. Colvla, merchant of Glascow. 
m., Ludlow, Salop, 27-2-38, Josephine Puget, dau. of 
Capt. Joseph Baker, RN. 
ed. Addiscombe, 1809-10. 

Hodson, I ( 388-9 ). Oriental Club. Sandcs, II ( 4 ). 

Not. 1815, Fd Engr. with D'Auvergne's force against 
Saugor, CI., survg. area near Torowah 4 ; bmc. 14-8-16 ( 41 ), 
on repair and alterations to Hansi fort ; Maratha War, Oct.- 
Not. 1818, survd. route of Brig. Arnold's force on Bhuttee 
frontier [ 24 ]. 

BGO. 19-3-20, to'avy. the anoient canal in Hariana Dist. ; 
ib, 9-6-21, appd. Supt. of Canals, Delhi, from Sept. 1820 in 
succession to Blane [ II, 3S3 ; III. 24 ]. Handed over to 
Richd. Tickell, July 1821 ; 1820-5, on stv. and reconstruction 
Ferozeahah canal; 1827, resumed appt. as Supt. till ret.; 
History of Canals [ 24 11.3 ] ; maps mrio. 160 ( 25-7 ), JASB. 
II, 1833 ( 105). Collections of fossils, ib. V, 1836 ( 1 79-84 J. 

CONNER, Peter Evre 6 [II, 391 ]. Mad. Inf. 
b. 5-8-1789. *d., Hyderabad, 20-4-21, 

unra. 

Ens. 28-2-07 ... Capt. 3-11-20. 
Son of John Connor ( sic ), of co. Donegal. 

June 1807, mmi., cl. Ill [ II, 320 1 ; 1810, Goa 
Svy. ; 1811, reverted to unit; 1813, joined Garlinp's 



svy. of Snnda [ II, 158 -9 ; III, 94, 97 ]. 

MFC. 8-12-15, appd. to ch. Coorg Svy. [97, 339, 408, 
474 ] ; 22-12-17, joined Word at Quilon on Travancore 
Svy. [4, 109-10, 511 ]. According to Riddell "more 
of a man of the world than Ward" [ 408 ]. 

On Curling's death, 4-6-20, offered ch. of Hyderabad Svy., 
and replied, 28-8-20 ; "Ward has written a few lines. I am 
aware what his friendship has induced him to say of me, but 
...he has the* fairest claims to be allowed the selection, and in 
point of zenl and indefatigable exertion woidd be amongst 
the best substitutes for our departed friend [ 450 ]. 

"In assuming to myself some share of those qualities, I am 
liberal in my own praises, but I must not.. .pretend to that 
theoretic.il knowledge and science posseted by poor Curling ; 
in fact, my duties rendered it unnecessary, und the practice 
of it not being required I have too much postponed the 
study. I 11111 not aware of the duties to be performed 
in the Hyderabad survey. ... As for the ordinary ones of 
the department. I fepl all the disposition... to prosecute 
them with advantage, and. ..long practice will. ..have taught 
...their performance. 

"Ward's inclinations would not lead him northward. ... 
As for my own. my ftrt»t wish is a champagne country, or 
rather I most deprecate a feverish one. I have latterly been 
happy enough to recover much of my usual health, and... 
not entirely rid of my Soonda fever, from the effects of which 
I suffered for three or four vears mont severely 

Ward added; "I do not hesitate in proposing that my 
friend Conner be appointed to succeed. His superior qualifi- 
cations entitle him to it. n> I am sure he will do every 
justice in furthering the labours of his late friend. ... In 3 
months or less he will.. .complete the papers and plans of this 
survey" 7 [340-1, 350, 390]. 

On march from Cochin to Madras in* Jan. 1821, 
Conner's party ran into a cholera-stricken patch 
[ 401 ]. They moved on to Hyderabad at the end 
of Feb., but soon after his arrival Conner was 
taken seriously ill. and Mount ford reported that he 
had "arrived at Hyderabad on the Uth ultimo, 
but in so indifferent a state of health as not to admit 
of his making any arrangements for commencing the 
survey. His complaint ( a dysentery* ) had yielded 
to the treatment of his medical attendants, when 
a fever carae on which baffled all their efforts , and 
terminated his existence on the 29th ultimo" 9 
[ 117-8, 341, 401 ]. 

CRAWFORD, John. Bo. Mar. d. 10-11-43. 

Mdpn. 0-9-02 ... Senr. Capt, 3-4-28. 

Burmese War. 1825, comdg. svy. ship Research on Arakan 
roost ; obsns. of lat. ; 1827, "Captain Crawford, the midship- 
man whose zeal. ..with Lord Valencia had been rewarded 
by a grant of Rs. 200 [ II. 392, 429 1, surveyed part of the 
coast of Arakan in a hired brig [70, 181, 199]. John 
Crawford, in his Embassy to Ava, speaks in the highest 
terms of Captain Crawford's surveying work" - [ 434 ]. 

Low, II (10); "only less distinguished as a surveyor 
than Capt. Roes [ 409 ] and worthy of being ranked with 
MoCluer and Court [ 1. 355 ; IT, 391-2 ]. 

CRAWFURD, John. Ben. Med. 
b. 11-7-1783. d. 11-5-68. 

Asst. Sure. 21-.V-03; mil. service, nw. India; to PWI. 
1808 ; 1811-7. pol. duty Java [ H, 380 ] ; 1817-20 furl. ; 1821-3, 
Embassy to Siam & Coc h in- China ; 1823-0, Administrator, 
Singapore ; t826*-7, Oomnr., Pegu ; 1827. Embassy to Ava. 



l I>Dn. 154 ( 21 ), 12-9-18. Mb. ( 39). 21-10-18. »cf. Sandes, I ( 2.~»3 et teq). * DDn. 131 ( 172), 12-1-16. »faU 
name from Mad. Wills. 1821. • to Mountford, DDn. 140 ( 128 ), 28-6-20. • ih. 27 -6-20. » l>Dn. 102 ( 112-3 ). 7-5-21. 
♦Markhum ( 10). V ' V 
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till March 1810; 31-8-00, advised to sign loyalty testrtT 

uuo. 8-1-10. to Europe on me; nrrd, England win,*,,, 
wife 6-9-19; returned Madras with wife/wd^TlsToi 

MFC. 22-1-22, "appd. to conduct, under the suMrin 
tendcnee of the Hon. Company's Astronomer [ igi i JT 
operations of the party proceeding to the west coiit of 
Sumatra for...deteimming the length of the Pendulum J 
the Equator" [ 255 ]'". ' 

Sailing 13-3-22 to Fort Marlborough, or Benkulen the 
party obsd. on a nearby island between Jan. and March 1823 
and were back at Madras in June. During the expn. "»' 
detachment of troops from Fort Marlborough, oorumanded bv 
Capt. Crisp, has, with the assistance of some friendly native 
Chiefs, taken a small fort to the northward of the settlement 
which was occupied by a refractory rajah" 11 . ' 

With a claim for spocinl allces. for stay in Sumatra, CrUp 
submitted "documents in proof of my having been in com- 
mand nf the troops and station of Bencoolen, and of the 
northern settlements of Sumatra, without.. .emoluments. 
The accompanying letter from. ..the late Resident at Xattal 
will, I trust, satisfy. ..that the duties. ..under his orders were 
...zealously discharged ; yet for the period of a vear I wjw 
employed. ..without the receipt of any allowance except the 
difference between my tent allowance and the lodging money 
of my rank'' 12 . 

On return, appd., Moo. 25-7-23, to eh. of the 
Hyderabad >Svy. to suet-. Young [5, 118-9, 208, 
342, 418 ]. MCO. 8-7-25, granted 2 mo. leave to 
viBit I'resdcy., writing to SG., 1-8-25, "If an 
assistant officer to this survey had been appointed, ... 
I might have been spared the more readily for a 
month or two from my dutipy here. ... 

"The opportunity offers of proceeding to Calcutta by the 
ship upon which my sister-in-law is a passenger 10 . If there- 
fore you should conceive that my services here might, without 
detriment, be dispensed with for a short time, it would he ft 
great beneGt that what I propose should be submitted to a 
practical test in Calcutta. 

"I am this day starting for Madras to receive my sister- 
in-law, who comes on the William Miles, Captain Beadle" 1 '. 

The matter to be put to test was a method of 
finding longitude "from a few altitudes of the 
moon", which Crisp claimed to have discovered 
himself ; "extremely simple when once the different 
data are prepared, the trouble being to reduce 
theBe to their greatest possible exaotness" [ 191 ]■ 

His proposals fitted with the SG.'s wish to summon 
him to Calcutta to assemble the svy. records in 
methodical order [ 11 8-9 ], and before returning from 
Calcutta, he submitted "a Treatise whioh I have 
just published upon the methods of determining 
terrestial longitudes by the right ascensions of the 
Moon 16 ; and...tender it to the oountenance and 
patronage of the Supreme Government. ... I am not 
aware that in this branch of astronomy there i» 
any work of such general scope, and such simple 
construction " 16 . 

He sailed from Madras 10-11-26, reaching Calcutta 
24th. For the next year acted as ASG. in addition 
to his work on the Hyderabad records [ 309-10, 3"' 
376]. He then asked to stay for an extra month as 

1 DDn. 193 ( I ). 2S-U-2I. ",!«./. XIII, April 1822 ( 405 ) ; XVIII, Oct. 1824 ( 378 ) ; XIX, Jan. 1825 (12)- *D^; 
230 M 414. U.'rawfurd II(HH). Mb. (■'>«). Mb. (162-3). 'H.US.542. 'froin Bon. Eocl. ( 4/125 ). bapt.Catem" j 
1701 ; Cad. PP 1804 (250) gi ves li. Aug. 1788; bapt. 24-11-88. 'Car.lew, appx. F( 206, letter 25). 11 Wilson. W . J- (» ' 
"Ben. Harknru. 9-1-21 ; quoted by As J. XVIII ( 8(1). "DDn. 204 ( 240 ), 6-7-20. "No bro. being known, the f 1 ""^ . Mi „ 
was pr. his wife's sister, possibly one of his fellow-passengers in Sir Edward Paget to Caloutta; Mrs. Davidson; Mia* n»g 
Adair; Miss C. Adam. 11 DDn. 202 ( 177 ), 1-8-25. "GBO. Lib. Ea-95. ■« DDn. 147 ( 384-8 ), 26-1-27. 



Son of Dr. Samuel Crawford, physician, nf Lslay, Hebrides, 
m., 1st. Miss Robertson, lost at sen with child on voyage 
home. 

m., 2nd ; 1820, Horatiu. dan. of James Perry ; she d. 1855. 
ed. Edinburgh. 

FES. 7-5-18 ; FRGS., VP. 1806. 

DXB. : Dili. ; Crawford : Crawford's l.ixl. ; Uritntul Club; 
RGS. Progs. XII. 1868 ( 234 -8 ). 

Not a survr., but encouraged geographical research 
in Burma & Far East. 

BOO. 5-10-21, appd. AGG. for mission to Far East, which 
sailed Oct. on pol. and commercial affairs ; took Burncy as 
asst. [ 431 1 and Dangcrfield as unofficial survr. 1 [ 267, 435-6 ]. 
"Mr. Crawford, the author of a work on the Indian Archi- 
pelago, wns about to bo ouiployed by the Marquis of Hastings 
on ft mission of a very important nature as regards tho com- 
mercial interests of this country. Its object is to explore the 
coasts of tSiaru and Cochin China, to ascertain accurately the 
productions of each inhabits! district. ... It was his inten- 
tion, in the first instance, to proceed to.. . Singapore 

Burmese Vvar, after arrl. of British army at Rangoon in 
May 1824, Crawfurd iccdd. British occupation of Tavoy & 
Tonasserim, as link with Malay States & Peuang". His memo, 
with map passed to SG. 

March 1826, after treaty "f Vaudabo [70 ] appd. Civ. 
Comnr. Pegu [75 n.l, 78]; on 31st left Rangoon with Capt. 
Studdert. 8NO., and explored Moulmeiu R. to Martaban. On 
ttth April "at 12 o'clock the ceremony of hoisting the British 
flag and fixing the site of the town. ..took place. ... The new 
town and harbour were called Amherst [74, 456]. ... 

"Every morning since our arrival Capt. Studdart was 
employed. ..in examining and sounding the harbour and its 
approaches. On afternoon of 8th we quitted the new harbour 
on our return to Rangoon, arriving there on 10th April 1 . 

Sept. 1826. on mission to Ava which led to est. of Envoy 
there [ 78, 432, 437 ]. Jan. 1827, revisited Amherst, the 
journey from Rangoon, about 100 m., taking exactly 24 honrs. 
"Here we found lying the Government surveying ship Investi- 
gator, with Captain Ross, the Surveyor General" [ 17 ] B . 

Auth. of Jounuil nf Embassy. ..to Court 0/ Ava, 
which contains map by John Walker "of the Admi- 
ralty", from materials largely supplied by Crawfurd, 
who acknowledges work of Thomas "Wood, Thomas 
Fisher, John Crawford of the Marine, Burlton, 
Wilcox and Pemberton" 6 [65 ri.12, 79, 433, 494 ]. 

Aoth. of History of the Indian Archipelago, pub. 1820, 
3 vols, ; and Descriptive Dictionary of the Indian Islands'' 
1856 ; was keen linguist and leading supporter of the 
Ethnological Soc. after ret. ; auth. of Malay Grammar dt 
Dictionary. 

CRISP, John Henry. Mad. Inf. 

8 b. 27-8-89. d. Calcutta, 22-4-70. 

Lieut. 17-7-05 ... Maj. 2-9-32 ; inv. 1-4-33. 
Nat. son of Burrish Crisp ( 1764-1811 ), bos. [ II, 31 n.n ] ; 
hiB sister Elizabeth Margaret m. John Fom belle ( 1763-1849 ) 
BOB. 

m., pr. England 1819—20, Lavinia Constantia; eld. son 
b. 22-9-21. Of their 8 children, the yst., Emily Meikle, 
m. Banzigar, took probate of her father's will, 1870. 

Maroh 1810, mmi., cl. VI [ II, 321 ]. 

moo. 1805; "Mr. John Crisp, ...particularly assiduous in 
the study of the Hindoostanec languago, ... to be ensign 
from 17th May 1805, and to be Lieutenant from the same 
date", moo. 16 -2-08, leave to Bengal for 6 mo. 

mmc 10-3-09, nominated for mmi. in place of officers 
removed for insubordination [ II, 314, 320 ], but did not join 
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private affairs of a very urgent nature require my 
presence at Calcutta during the ensuing month" 1 . 

He resumed ch. at Hyderabad 4-4-27, and 3 months later 
was tr. to be "Mahratta Translator to the Tanjore Com- 
missioners"' [209, 310 J. 11-2-48, to act, as Astronomer 
via Taylor [ 191 ]. 

In 1854 Waugh writes that "Major Crisp, now on the 
Invalid Establishment at Madras, ... was a scientifio and 
able officer". 

CROMMELIN, James Arden. Ben. Engra. 
b. Calcutta, 2-2-01. d. 30-1-93. 
Lieut. 1-5-24 ... Capt. 12-1-34; ret. 1-1-43; 
Hon. LtCol. 28-11-54. 
Hodsnn, I ( 415 ). 

Burmese War, Arnkan, 10-9-24, placed under orders of 
8chalch [ 68, 333 ] ; from Feb. 1825, with Wroughton survd. 
route to Arakan city, and worked on map during rains 
[68-70, 181-2,440]. Oct. 1825 to March 1826 survd. towards 
Taungup [ 69, 73 ] and Sandoway, being then granted leave ; 
"I have now been with this force since July 1824, and been 
exposed many months tn the baneful effects of the Aracan 
climate". 20-9-26, wTites to SG. from Ex Engr's office, 
Chinsura ; " Not having been able to got into a house of my 
own at Chinsura, and the consequent confusion in my affairs, 
1 have not made any progress in themap" 8 . 

Ben Brgr, 6 ( 29, 30 ) ; road svys., Calcutta to Jessore & 
Krishnagar, 1834. 

CE. Lucknow, 1850. 

CRUIKSHANK, James. [ II, 393 ]. Bo. Inf. 
b. 24-4-1788. d. 29-11-53. 
Ens. 14-9-04 ... Maj. 25-5-29 ; ret. 30-4-31. 

Son of John Cruikshank, clerk in Navy Office, and Barbara 
Sutherland his wife ; cousin to James Sutherland, Bo. Inf. 
[ II, 443-5 ; III, 504 ] ; sister, Christiana Louisa, m. Henry 
Adams [ II. 376 ; III, 422 ]. 

m., Camberwell, 15-11-38, Eliza King Josephine, dau. 
of Joseph Bothamley. 

Under SG. from July 1808 ; 1809-10, on w. Gujarat 
Svy. [II, 171-2]; "very valuable" route svys. N. 
Konkan ; from 181 1, Asat. Survr. on Broach Rev. Svy. 
[II, 188]; from 1820, in ch. rev. svy. in Gujarat, 
covering Surat, Kaira, and Ahmadabad dists. [ 128, 
170]. On departure of Williams, Nov. 1821, held 
ch. of Gujarat rev. svys. till closed down in 1829, 
■when he took furl. [6, 129, 170-1, 281, 322-3, 343, 

383]. 

CULLEN, William. Mad. Art. 

b. 17-5-1785. d. Cochin, 1-10-62*. 

Lieut. 21-6-03 ... Lt Gen. 11-11-51. 
Son of Archibald Cullen, barrister, and Finelltt Sinclair 

his wife. 

ed. RMA. Woolwich. 

1821-2 ; compiled drawings and records of rise and fall of 
ground as obsd. by barometer during extensive travels on 
duty, and collected from other souraes [ 205 ], 

CUN INGHAM, William. Mad. Inf. 
b. 1793. d. 1837. 

Ens. 29-6-10 ... Capt. 11-10-28. 
nat. son of Sir W'm. Cuningham [ -Fairlie ], of Auchns- 
keith, 8th bart., and Janet Young. 

July 1815, MMI.,01. IX [II, 321 ]; 20-10-20, appd. Survr. 



Deccan Svy. [123 ns. 6, 12, 208, 212]; Bo mc. 1-3-24, 
resgn. accepted. 

CURNIN, John. Company's astronomer at 
Bombay. d. July 1849. 

Appd. Astr. to EIC, 13-9-22 ; arrd. Bombay 1823 ; dism. 
under order of CD to Bo. 21-5-28. 

m., 1st, Catharine, who d., Calcutta 18-7-44, in her 52nd 
year ; mi. RC. Cath 1 . 

m., 2nd., Calcutta, 31-5-45, Ellen Qauldiog, wid.. dau. 
of Edw. Seymour. 

Appd. on recdn. of Henry Colebrooke [11,386], being 
resdt. of Halifax St., Mile End, London. 

After arrl. Bombay, 1823, supervised design and 
construction of Colaba obsy., but protested that little 
could be done with insts. provided. On fresh inats. 
being sent out, returned them to London, with 
report that "teems with invectives, and imputes 
motives. ..for which there is no shadow of a founda- 
tion". The Directors ordered his dismissal [ 192 ]. 

The only fruit of his prof, work is contained in 
two papers on subject of moon-culminating stars, 
pub. by RAS. [ 192 n.6 ]. 

Though offered free passage to England, he preferred to 
move to Calcutta, and in 1S32 appd. Asst. Assay Master, 
Mint ; succg. James Prinaep as As^ay Master in 1838. 

In 1834, had trouble with De Penning regarding loan of 
insts. from soo. for obsn. of Opposition of Mars. Everest 
protested against the loan, and counselled De Penning "to 
have no verbal discussion with Mr. Curnin — to say as little 
to him — and every other man you moot with in life whom 
you find quarrelsome — as you can possibly" manage*. 

Member of RAS. from 1827, and of ASB. after arrl. 
Calcutta; J ASB. III. Feb. 1831 ( 94-8 ), "Catalogue of stars 
u> be observed with the moon in March & April 1834. 
J ASB. VIII. June 1839 (533), Cumin prohibits his asst. 
"from devoting any portion of his time to maintaining 
meteorological observations at the Mint." 

Distressed by delay in granting qualification cert, at Mint, 
" and. ..so importunate. ..that it was no longer withheld ". 

CD to India, Fin. 13, of 1-7-40 (11-2); "After the 
repeated acts of insubordination of which Mr. Curnin haa 
been guilty, terminated by misconduct so inexcusable, ... 
his removal from the office. ..is indispensable. You will 
accordingly relievo hira from the duties". Handed over at 
Mint 27-8-46, and reported arrl. London 1-12-46". 

Appears to have returned to Calcutta to become clerk to 
Sir Lawrence Peel, CJ. from 1842, Calcutta High Court 1 . 

RAS(mn).XI. 15-2-51. records death, which occurred 
at Calcutta, July 1849. His executor, 1840-50, was Mrs. 
Ellen Curnin. D^ath is at sama period recorded in Cileutta 
of Mr. Jeremiah Curnin. Miss Curnin, "an infant", sailed 
from Calcutta for Suez, 7-1-54. 

DANGERFIELD, Frederick. Bo. Inf. 

b. 25-8-1789. d. Indore, 6-12-28 ; MI. 

Ens. 20-0-05 ... Cnpt. 19-2-20. 

Son of Thomas Dangerheld, of London and Mary Anne 
Lapidge his wife. 

m., Penang, 14-5-23, Mary Dione Bonnerman, dau. of 
J. A. Bannermnn, late Govr. PWI. ; 1st cous. to wife of 
Henry Burney [ 431 ] ; had 2 sons in Mad. army. 

bmo. 26-3-09 ( 39 ), being on leave from Bombay on me., 
allowed leave to Europe on inc. 

Maratha War, 1817-8; with fd. dett. under Lt-Col. Coraellu". 

From May 1818, on svy. in Milwa under Malcolm 
who refers to his excellent work ; "His assistance was 
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not limited to his accurate survey? and to objects of 
ecience. He furnished many valuable papers on 
statistical subjects, particularly regarding the Bheels 
[I, 126 ; III, 123 J" 1 . 

mrio. m 399, 401 ; fdbks. of route through tTdai- 
pur, etc., with excellent sketches, and obsns. for 
lat. [ 181 ; pi. 9 ]. 

Dec. 1819, appd. to svy. opium production in Malwa, 
filling up gaps in earlier svy., with geol. and statistical svy. 
[267]. Xov. 1820, Malcolm reports that '"the state of 
that valuable oftioer'd health renders him quite unequal to 
continue in the active duties of the Survey Department. 
He will spend one or two months completing the map" 9 . 

For his svy. Dangerfield had ''directed astronomical ins- 
truments, philosophical and chemical apparatus, cabinets of 
geological specimen*, And the latest and most authentic works 
on general science, to be sent to him from England. These 
have all arrived tho' unfortunately too late for the present 
Burvey, ... Cost amounts to nearly 6,000 rupees" 3 . 

Granted 9 mo. leave from 12-3-21 for sea voyage on mc. ; 
arrg. Cnlcntta April, joined Crawfurd'a mission to Siam 
and Cochin China 1 , which sailed in Oct., and returned in 
1323 [218, 267, 431, ]. Married at Penang ia May. 
Before his start it was arranged that ho should carry 
out a geol. svy. in the Himalaya, instead of Malwa, but 
possibly in view of this marring?* he prefeirec! to return to 
opium dept. in Malwa, and in Feb. 1823 Herbert wai appd. 
to the Himalaya in his pla« i e [ 2*iS. 457 ]. 

1823, appd. Dep. Opium Agent, Malwa. He appears to 
have had financial dillittulties later, for Malcolm writes ; 
"You are not an olrl man ; yr.u have rank. You have diffi- 
culties ; these you will overcome. Who are without them 
in this life ? I wish I could eivo you bettei comfort, but... 
you and Mrs. Dangerfield should submit to every privation 
to pay your debts, for it is them alone will make you 
miserable" 6 . 

DARDELf L ), James Colin. Mad. Inf. 

b. 17-12-04. d. Anudapuram, 2-5-31, 
"of jungle fever", mi. Secunderabad. 

Eo*. 29-9-24 ... Lieut, H-9-26. 

Son of Jacques Francois Dardoll* ( 1773-1B05 ), Bo. 
Engrs. [ II, 393 ] and Petronella Margaret ha Vanspall his 
wife. 

Crofton, Tl ( 72). 

mpc. 2-10-29, appd. Asst. Survr. Hyderabad Svy. [ 1 19-20 ]. 
Diod whilst out on svy., leaving work in some oon fusion. 

DAVIDSON, David. Bo. Inf. 
b. 22-11-04. d. 11-11-71. 
Ens. c. 1820 ... Col. ; ret. as M Gen. 1861. 

Son of Dr. James Davidson, physician, Dunfermline, and 
Charlotte Johnstone hi* wife. 

m., Bombay, 12-7-47, Mary Caroline, dau. of J. H. 
Farquharson, Bo cs. 

Do «o. 21-10-24, appd. Asst. to Rev. Survr. in Gujarat; 
1829. to Commt. Dept. ; 1830, Commy Gen. 

Not to be confused with David Davidson ( 1811-1900), 
also Do Inf., who was Rev. Survr. Deccan, 1S37 to 1845, and 
later, K.CB. 

DAVIES, Thomas [ II, 393 ]. Mad. Engrs. 
b. 7-11-1789. Kd. in action, 18-5-18, 
Malegaon, Deccan 7 . 

Ens. 10-11-09 ... Lieut, fl-4-11-10. 
Sou of Thomas and Margaret Davies, of 00. Denbigh, Wales. 



1812-4, Survr. with force under LtCol. Dow,, :„ „ 
Dccoan [ II, 166]. M ln S. 

B Pol C. 9-11-18 ( 25 ), Elphinstone, Besdt at 
Poona, asks for his Bervicea as survr., reporting that 
"Mr. Davies had furnished me with a copy f his 
Memoir, <Sc has aUo given me much valuable informs 
tion regarding the south of the Paishwa's country 
and the principality of Sawant W'arree 8 . Mr 
Davies's surveys & enquiries have been conducted 
with great zeal and intelligence". 

Davies could not be immediately spared, and 
Elphinstone writes, 28-1-17 ; "The services of an 
officer of science being just now urgently required for 
...the erection of the works. ..of defence through the 
Ghauts, I have requested Colonel Doveton [83-4] to 
send Lieut. Davies to Aurungabad, where he will be 
employed on that duty by Capt. Sydenham'. ... 
Lieut. Davies will combine an attention to the objects 
pointed out by the Surveyor General with the execu- 
tion of the immediate duty on which he is about to 
be employed. When.. .the works in the Ghauts shall 
be completed, ... Lieut. Davies might be very use- 
fully employed in the manner recommended" 10 . 

Mackenzie later reports that u on Lieut. Davies' arrival at 
Aurangubad he states that he has no instruments. He was 
soon after taken ill of a fevtr, and obliged to retire from.,, 
the defence works on the Uiiuuts, and on 29th April state* 
that the reason of his not applying for instruments from the 
stores of the forces [ was ] that they were all spoilt, & observes 
that they ought to be under the care of those that.. .could 
take care of them. ... I sent him a sextant & artificial 
horizon, which he received on 5th June. 

"The troubles. ..broke out soon after, commencing with 
2,000 Mdhrattas in the vicinity of Aurangabad a few days 
before the 29th April [and followed by] the investment of 
Poonah by our forces on the 8th May [ 1817 ]" u . 

Military operations against pindarit and Marathas rapidly 
developed, and Riddell reports in August ; "Lieut. Davia is 
anxiously awaiting to receive your instructions. Oliphant 1 * 
is placed under him on survey, and wishes much to have an 
assistant surveyor also attached to him. 

"The objeot of his survey is the attainment of a topo* 
graphical knowledge of tho country in the Tioinity of the 
Adjuntah ranges of hills [ 83 ], principally to the southward 
of them, as it is in that part. ..it is intended to have moveable 
columns of light troops for the defence of the Niaam's 
Territories on the advancing of our force. 

"He wants a theodolite, a circumferentor, and two 
plane tables. I informed him of the impossibility of sending 
an Assistant to him, but proposed supplying him with ins- 
truments by the Brst opportunity " 18 . 

Again, a month later, "Lieut. Davies...expects about 10 
officers to be employed on route surveying under him during 
the advance of the Army. He wishes to be put in General 
Orders as Surveyor to the Force, and to havetheallowances"". 
He was granted the allce. whilst "under the orders of the 
Political Agent in Berar, February to October 1817" [35°]- 

From Nov. 1817 Davies became senior Engr. with Dove- 
ton's column, reoruiting 30 Europeans and 50 Pioneers 
as Sappers & Miners", with whom he performed valiant 
service till his death. He was wounded in the att»o« 
on Nagpur, 24-12-17. Riddell writes; "You have, no 
doubt, heard cf Davies being shot thro' the body at NsgpoM. 
Ho had declared the breach practicable & a storming party 
was ordered. At the head of the Sappers 4 Miners na 
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demonstrated that he was right by going over the breach. He 
discovered the Arabs not prepared, but he returned aa he was 
not followed. He again went with Mr. Bell of the [ Blanks ] 
& again retired to encourage and bring on the party. It 
was in vain ; while haranguing them, Mr. Bell was killed, & 
he [ Davies ] fell shot through the body. ... The [ Blanks ] 
are universally accused of having behaved ill. The above 
is the substance of a letter from Davies" [ 498 ]. 

Davies did not apparently get on with Blacker, who, in 
hiB Memoir refers to hiui as "petulant", an epithet that is 
strongly challenged by Edward Lake 1 ; u Lieutenant Davies 
certainly possessed great firmness and decision, and when 
called upon aa the Commanding Engineer of the Division 
to give his opinion on points of duty, he did so with that 
plain Bpeaking and energy which characterised his manly 
and ardent mind ; but assuredly no man was less deserving 
of the implied reproach of want of temper or manner. ... 

"This officer has scarcely left his equal behind him in 
seal, perseverance, and activity. His whole soul was devoted 
to the service. In the presence of an enemy he almost denied 
himself the necessary support of food and sleep. No 
difficulty Beemod to appal him, and he carried the plans he 
had formed into execution with a courage and perseverance 
which deserved success if they could nut always command 
it. When not actively employed, his time was entirely given 
up to the study of his profession, and to the instruction 
of his little body of Sappers and Miners. 

"His brother officers of the Corps of Engineers have 
determined to erect a monument to his memory" 8 . 

In will, dated 10-12-17, left property "to be equally 
divided amongst my brothers A sisters, except Rs. 1,000 to 
my servant Frederick — the young boy whom I brought with 
me from Bourbon" — to be sent to his native island. Also 
bequeathed 300 Hyderabad rupees to his apprentice Colin 
MoNair*. 

DE BUD£ t Henry. Ben. Engrs. 

b. 3-11-1800. d. Calcutta, 8-11-43. 

Ens. 1-9-18 ... Maj. 31-3-40. 
Son of LtOen. Jacob De Bude and Mary Lambert his 
wife. 

m., 1st., Meerut, 12-7-25, Mary Anne— ; 2nd., Miss J. A. 
Royle; 3rd., Calcutta, 14-4—12, Margaret, dau. of Leith 
Alexander Davidson [ 470 n.2 ]. 

Hodson, I ( 38-7 ). 

BQO. 11—3-20, to svy. road Kashipur to Almora. 1822-3, 
Nov. 1828, svy. of doab canal Muzaflarnagar to Aligarh 
[ 24 ]*. Burma War, 1824-5. 

1833, comdg. S & M. Delhi. 

DE L'HOSTE, Edward Pateraon. Bo. Inf. 

bapt. 13-8-03. d. 19-7-76. 

Ens. 21-2-24 ... ret. as Bt. Maj., 1-10-52 ; 

Hon. Lt. Col. 28-11-54. 
Son of Brig. Gen. Solomon De THostennd Sophia Caroline 
Destrac. 

Bo Geo 3oc. I ( 174-83 ) ; 1829, aurvd. Narbada R. [ 123 ] ; 
later with qmo.'s dept. [ 426 ]. 

DE MONTMORENCY, Hervey Francis. 
Mad. Cav. 

b. 20-7-02. d. 8-8-83. Colombes, 

nr. Paris. 

Lieut. 29-7-20 ... ret. aa Capt. 17-10-32. 
Son of Lt. Col, Reymond Hervey De Montmorenoy, 
originally Morres, 13th Lt. Dragoons, of Irish peerage family 
Mountmorres; bro. to Reymond Hervey De M., Ben. Inf., 
Hodson, II ( 46 ). 



Oriental Club. 

Burmese War; OC. 22nd mvj. writes, 15-11-25, "Lieut. 
D'Montmorency of the Quartermaster General's Department, 
who conducted my march, displayod much gallantry and 
zeal in this affair, being almost constantly in advance under 
the enemy's fire"*. 

With Crawford's mission to Ava [ 78, 434 ]. 

Jan. 1827, appd. asst. to Grant, who writes that 
"this officer was employed during the late war in 
the Department of the Quartermaster General, and 
from my own knowledge of his qualifications, I am 
well satisfied he will do full justice to the choice"*. 
De Montmorency worked under Grant in Am he rat 
Dist. [ 76-7, 455 ] till 1928, when he returned to Upper 
Burma, and was emp. by Burney on svy. up the 
Chindwin to link with Pemberton on the Manipur 
frontier [ 78 ], after which he returned to Moulmein 
but was not again emp. on svy. 

DE PENNING, Joshua [ II, 394-5 ]. Sub-Asst. 
b. Chingleput, 9-8-1784. d. Calcutta, 
30-3-45. 

Appce. 21-6-1793; Sub-Asst. 9-9-05; resd. 1-2-24; 
reappd. to ch. Computing Office, Calcutta, 1831, serving till 
death. 

Son of Peter Do Penning, sergt. of Mad. Art., who m., 
24-7-1780, Marie Sice, of Tranquebar & Pondieherry. 

A nat. son, Joseph, born before his marriage, was appd. 
Sub-Asst. GTS., 1-7-21 [ 379-80 ]. 

m., Pondieherry, 18-6-10, Marie Hypolitt© Gill, by whom 
he had 14 children, of whom George Alfred, b. 18*30, had 
sons conducting business as Patent Agents in Calcutta in 
1945. In 1941 he had "7 unmarried daughters and 4 sons, 
all unprovided for" [ 471-3 ]. 

Aug. 1800, joined Lambton'a svy. ; from 1812 to 
1818, emp. largely on trgn., including that of the 
great merl. arc [ II, 247-8 ; III, 223-4, 234, 251, 259, 
373, 378, pi. 18 n. ], keeping up an interesting journal 
[II, 2470.4] from which the following further 
passages may be quoted ; 

"In June [1818], we removed to the cantonments at 
Seeunderabad, & took possession of a house belonging to 
Lt Col. Lambton, which he had the goodness to let us have. 
Messrs. Olliver and Rossenrode also entered the new house 
which the Colonel had. ..to build at his own expense. 

"The French .Gardens 7 will be ever dear to me from the 
length of time I had resided in it ; its romantic situation, 
but above all from its having given birth to 3 of my children, 
and where, ...through the bounty of my Maker, I enjoyed 
a lasting peace & tranquility in the bosom of my dear family 
for the space of 3 years and 9 months nearly, ... notwith- 
standing the damp situation of the house I occupied which, 
from its being in a low Bpot surrounded with paddy ground, 
was during the monsoon & cold weather subject to humid 
exhalations, while water was constantly oozing out from 
the flooring, the lower part of the walls being also damp 
...rendered the place extremely disagreeable for half the year. 

"From the time of my arrival at the cantonment to the 
end of October, we remained in quiot possession of our new- 
house, being under orders to take the Qeld on another expedi- 
tion to the Bonth [ 237, 325, 491 ]. ... 

"My little son was taken ill of the dysentery, the first 
By m to ins of which made its appearance at the Gardens. In 
a short time, whether owing to the change of air or the 
natural oourse of the distemper, the child became seriously 
ill, and we despaired of its recovery. On the day we supposed 



M 1792-1830/2); m. dau. of John Goldlngham [II, 402]; auth. of Siege* of th* Madras Army. "Lake ( 18-118, 
pfwnm); 06. appreciation, GO. GO in C, 26-0-18. 'Colin Wm. MoNair had son Gregory, b. 1832-3, aoet. at Ootaoa- 
mund in 1858. 4 of. Sandes, II ( fi ). •Qovt. Go*. 12-12-20. 8 CO., Moulmein, 30-1-27 ; DDn. 217 ( 63 ) & 221 ( 211 ) 
10-2-27. 'bo called after troops aomdd. by Raymond, disbanded 1703 [ I, 117 ] ; occupied by Lambton 1815-8. 
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the child was about expiring I got him baptized by the 
Brigade Major, ... then officiating Chaplain. ... The ohild 
oontinued seriously ill that day and the following when, 
to the unspeakable joy of every person ooncerned, ... a 
visible change in the disease took place, and the child 
gradually recovered''. 

De Penning waa in the field again on the s. borders 
of the Nizam'a country during Nov. and Dec. 1818, 
[8, 227] but remained at hdqrs. during Lambton'a 
absence in Calcutta [ 228 ], completing the work 
round Kurnool during 1820-1 [232 J. Whilst out on 
trgn. he received instrns. from Lambton every three 
or four days, those of 28-1-21 reading ; 

"I received yours from Dunnaram last evening when I 
was sitting down to dine, and I am much gratified to find 
that you succeeded so well in choosing a station. With 
respect to your bringing in the whole camp — -if it be absolutely 
necessary, do so — but it strikes mo that it will be the cause 
of delay, and I wish you to proceed to the north as quick 
as possible, as the atmosphere will soon get so hazy as to 
prevent your seeing above ten miles. 

"The sick at all events can be brought in and exchanged 
without detaining you here, and you can take the observing 
tent that belongs to the great theodolite. You will do 
right in sending forward parties to clear the jungle, but I 
do not intend you should go as far north as Gtiokole, but 
that you will connect that station by intersection. ... You 
need not look 80 far as the Godavery. ... I wish to have 
you all back again as soon as possible, that we may get on 
with the General Report" 1 [ 237-9 ]. 

In 1821, whilst Lambton marched north to measure 
his base at Takarkhera in Berar, De Penning con- 
tinued the Great Arc to within 60 miles of Ellichpur, 
work being then held up by sickness [ 8, 232 ]. The 
following year Lambton broke up hdqrs. at Hydera- 
bad, and marched his whole est., excepting those 
on dett. with Everest, to form new hdqrs. at 
Nagpur. De Penning appears to have sent wife and 
family to Pondicherry before this ill-fated march, but 
waa himself with Lambton at his death at Hingan- 
ghat. He sent the sad news to Everest the next day, 
and marched the whole camp on to Nagpur, where 
they arrd. 26-1-23 [ 236, 247, 255, pi. 18 1. 

Though now the senior GTS. officer on the spot, 
De Penning was unable to withstand the forceful 
assumption of authority by Asst. Surg. Morton, 
whom Lambton had appd. executor of his private 
estate, and who proceeded to sell by auction at 
Nagpur, not only all the great man's private pro- 
perty, but a number of Govt, articles as well. De 
Penning warned Everest that Morton "intends to 
hasten the sale of the Colonel's effects, so that I 
fear it will take place before I am favoured with 
any instructions from you, especially concerning the 
Circular Instrument [ 257, 259 ]. In the event, ... 
I intend taking it up at my own risk"'. 

Everest's reply was insistent that everything possible 
must be done to prevent such vandalism, and that he was 
ready to purchase everything himself; "ThCBe... reasons 
must h'> the foundation of your protest, which you must 
make on my part. You must strain every nerve, my good 
Sir, to see that the estate of your late benefactor is fairly 
dealt by, ... the sale being postponed until the nature of 
the effects is made known to the whole scientific part of 
India "■ [ 444, 468-9 ]. 



But De Penning was not of the stuff to plav a 
hand on his own, and Everest's whip arrived too lata t„ 
the untimely sale, from which De Penning bought for him.fr 
the portrait which his family sold to the D^Mrta'^ 
1902 [ 467 ], and a clock* which was keeping \STh 
in 1938 [ 260 n. 5 ]. This clock was uscdV dTpZu, ™ 
the soo. obsy. after 1838 for regulating the time ZLi 
made from Ft. William. 8 ™ 8 n « naU 

He was not anxious to stay on with the survey 
under the new conditions, and there appears to 
have been little sympathy between him and Everest. 
His young family was increasing in numbers, and the 
extension of the svy. through the hills and forests 
of Central India did not promise much for the 
comforts of family life. Ho writes to Everest from 
Nagpur j 

" You have always manifested a sincere regard for every 
one of us, and, ... should it be my lot to continue on the 
Burvey, I shall make it my duty to merit a continuance of 
your esteem. ... But.. .my health will not permit me to 
oontinue long in this climate, which does not agree with 
me. I have had another attack of.. .fever, ... for which I 
was as usual obliged to go through a course of mercury, 
and I am at present no better than an invalid " s . 

A week later he made definite request to resign; "In 
consequence of the attack of fever which I recently 
suffered, and the return of my rheumatic pains, I feel 
myself obliged to apply for leave to proceed to the Coast, 
but under the present anxiety of my mind, owing to some 
recent calamity in my domestio concerns, ... I shall not be 
able to return to my duty for a considerable period. ... I may 
be permitted to retire. ... I have been constantly and 
actively employed in the field, and from being out in all 
seasons have suffered. ..both in health and pecuniary 
losses". 

He pointed out that under the rules of 17-1-07 "a Revenue 
Surveyor who may have served. ..twenty years from.. .the 
expiration of his apprenticeship shall be allowed to retire 
on a pension not exceeding the half-pay of his situation" 
[ II, 349 ], and asked "to retire. ..on a pension suitable to 
my services and the rank I hold in Bociety or, if my service 
be required in any other department, I hope.. .to hold soma 
situation of.. .respectability under the Presidency of Fort 
St. George, that 1 may have the advantage of being near 
the Coast. 

"In the meantime, I beg. ..to proceed to Madras, and 
ultimately to Pondicherry, as my health and private concerns 
require my immediate presence there"'. 

Everest was indignant that De Penning should 
wish to resign at this difficult juncture, more especial- 
ly as he considered him much to blame for Morton's 
wanton action in selling off Lambton'a prof, pro- 
perty, and for not immediately separating all articles 
that rightly belonged to the Survey [ 242 ]. 

"It will be exceedingly inconvenient...that Mr. De P™ 1 ™? 
should. ..depart until the confusion...haa been remedied . 
The SG. commented that De Penning had only recently drawn 
"sioca rupees 7,911 ", arrears from 1-1-18, on his promotion 
to Rs. 400 pm., and Govt, ordered that, though he wonW 
be granted any leave reedd. on mc, he would not be released 
until entirely convenient to the service' [326, 379]. 

Relations were eased by the intervention of Voysey, M 
he passed through Nagpur on his return from the north I 230, 
243 1, and Everest then wrote to De Penning ; When bj 
operations commence in the latter end of this year, you snooia 
proceed in charge of the instruments to EUiohpoor, and rem 
thence take your departure for Madras so as to arrive » «• 
on the 1st Feby. Boyond Elliohpoor 1 will never ask yon » 
accompany me. 



1 DDn. 92 ( 170), 28-1-21. 
Barraud, Cornhill, London [ 218 ]. 
93 ( 40 ). 



• DDn. 91 ( 237-8 ), 24-1-23. 
•DDn. 91 ( 245-8), 14-2-23. 



•IDDn. 172 ( 8-9 ), 6-2-23. 
•DDn. 107 ( 38), 22-2-23. 



• Clook No. 823, by A. 
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"I never had the slightest wish to oppose or injure your 
v j ew <i— never beyond what my duty required of me have I 
thwarted you in any reapeot — ... but I should think it un- 
aeoesaary to remind a man of your good sense of the ill 
appearance it would wear if, after having served with at* 
much credit and honour to yourself in prosecution of a 
great national work like thia, you should suddenly cense to 
feel an interest in its success, and out of pique or caprice 
withdraw your interest when you an- most wanted. 

"Consider the extreme embarrassment your departure 
would occasion, for since Mr. Rossenrode'B quitting Nagpore 
( and in justice his leave could not bo denied him ), who is 
to take charge of the instruments and records belonging to 
the Survey ? Who is to communicate to me the exact stato 
in which the calculations and all other affairs have been left ? 
Either then I must taken a journey of 1)20 miles to Nagpore 
and back, or the whole establishment must he removed here, 
at vast oxpence and trouble, in order to be again brought 
up at the end of a few months [ 233, 243 ]. ... 

"When the time arrives at which you are destined to leave 
the Survev, I will do everything in my power to make your 
retreat both honourable and comfortable" 1 [ 3S0 ]. 

At the same time Everest wrote privately to the SG. ; 
"I am very sorry to part with him. ... I.. .think that Mr. 
Goldinghnm would be glad to employ him in the Observatory, 
and that he would have no objection to the situation, provided 
it could be made worth his while. A person of hU pructi^d 
efficiency should not be lost to the service" 3 . Offi chilly he 
records that "Mr. De Penning htm rinon from obscurity 
entirely by hist own merits. Self educated. In- haa by his own 
exertions made himself an excellent practical astronomer, 
and is at this timo elegantly skilful in the management of 
instruments, in the application of formula;, and in all the 
practical parts of calculation and observation connected 
with this Survey" 3 [ 378-9 ]. 

Elsewhere ho describes the hesitation of the humbler 
members of the staff to continue service after Lamb ton's 
death; "The feeling on the part of these poor people was 
not bettered by the example of Mr. I)e Penning who — now 
that he had made what was to him a fortune in this depart- 
ment, and had received a very great increase of salary, with 
five years arrears, ... on the very plea of enabling him to 
proceed as far as Agra — ...declared his intention to resign. 

"This person. ..was possessed of a vast deal of shrewd- 
ness, and was exceedingly clever in the management of ins- 
truments. He had joined Lieutenant-Colonel Lambton... 
in very boyhood, and attended him in all his operations in 
the Decoan and had fallen into all the Lieutenant-Colonel's 
little ways and, as the venerable old man declined in intellect 
and energy, hail assumed the absolute mastery of tho office, 
and all the arrangements of the. ..Survey [237, 443]. 

"I had always been very ready to do justice to Mr. De 
Pennine's merits, ... under proper surveillance ; but I was not 
prepared to leave either him or anv other person, to carry on, 
uncontrolled, operations so deeply involving the reputation 
of the work entrusted to me [234, 252 ]. But his loss was 
very severely felt ; not only because he was, when well looked 
after, highly capable and useful, but because he had acquired 
over the native followers that inBuenco which. ..is sure to be 
engendered by superior wit and intelligence"*. 

De Penning readily gave in, and apologised for 
having been so insistent. Ho stayed on in Nagpur 
for the rains, and brought his party down to 
Takarkhera in November, to complete most of tho 
recce, by the time Everest arrd. He writes on 19th 
Nov. "I am really glad we shall meet before the 
25th, for I am heartily tired of my exilement, and 
do sincerely hope to see you perfectly restored to 
health " [ 244, 444 ]. 

After assisting with the meast. of the base, he was 



released from 1st Feb. 1824. and allowed full 
salary to cover his journei' to Madras, where his 
services were replaced at the disposal of the 
Madras Govt. [ 9, 245 ]. He was granted pension of 
22J ps., to which he was entitled under Madras 
rules, disregarding the increase of salary that had 
been allowed under the Supreme Govt. He was 
re-emp. by the DSG. in the Madras office, on salary 
45 ps. in addition to pension. This was converted 
in 1830 to a total of Ks. 167-8 including pension 6 
[321]. 

After his return to India Everest called De Penning 
back to the GTS. to become Chief Computer, a post 
he held at Calcutta from 1831 till death [ 435, 491 ]. 

DICKINSON, Thomas [ II, 395.]. Bo. Engrs. 
b. 16-4-1783. d. 19-4-61. 

Ens. 21-9-179H ... Col. 14-6-12 ret. 10-5-43; 
Hon. M Gen. 2K-U-54. 

Son of Thomas Dickinson, paper manufacturer, and 
FranaeM hia wife. 

m., Bombay, 14 t OH, Catherine, dau. of M Gen. JoaUh 
Dean ; g. father of WiUoughby Hyett Dickinson ( 1849-1943 ), 
cr. lnt Baron Dickinson. 1 i»3U. 

1812-21, Kev. .Survr., Bombay & Salsette la. 
[6, 167-9, 392 ] ; 1817. on svy. of Basse in [ 128 ]. 

1820, James Welsh records that on visit to Bombay, 
"on 27th Feby. I removed to the house of ('apt. Dickinson 
of the Engineers, from whom I had received an invitation 
and who, with his lady, kiudly put themselves to great 
inconvenience"". 

1820, raised company of Sappers from existing Engr. 
laacars for erpn. Persian Gulf 7 ; Bo. no. 7-5-21, appd. actg. 
Supdg. Engr., handing over rev. svy. to Tate [ 343 ]. 

Later became CE. till retirement. 

DO WELL, William Wanklyn. Bo. Inf. 

bapt. 3-4-1797. d. at sea 28-6-33, on 

voyage home. 

Lieut. ia-1-lU ... Capt. 10-6-31. 

Son of John Dowell, hat manufacturer, Bristol. 

Bo MC. camp, 1-3-24, appd. Asst. Survr. ; Bo 00. 22-3-24, 
being originally appd. to aupd. avy. of X. Konkan, was poated 
to S. Konkan under Thus. Jervia [ 127, 130] "to obtain a 
more perfect knowledge of his duties ". 

Bo go. 13-2-26, tr. to rev. svy. Ratnagiri to work 
for Collr. ; prepared "Memoir of survey of part of 
Rygurh Talook" [173]. Appt. to svy. dept. ceased 
from 31-5-30, but continued on rev. assessments 
under Rev. Comnr., Deccan. 1832-3 emp. on 
examination of Pringle's rev. svy. of Poona [ 172 ] 
till departure on furl. 6-6-33*. 

Id History of the Mahratlas, Qrant Dulf includes sketch of 
mausoleum at Bijapur by Dowell, and regrets that he oould 
not include two other drawings "executed with admirable 
fidelity and precision" 1 . 

DOWN, James Sommera. Bo. Inf. 
bapt. 11-6-02. d. 25-9-71. 

Lieut. 4-5-20 ... Lt Gen. 25-6-70. 
Son of James Down of Deal. ed. Eton c. 1817-20. 
l-S-22, submitted map of Rajpipla" to Readt. Baroda, 
"having been for some time past engaged in making a 



'DDn. 172 ( 49^51 ), Hyderabad, 28-5-23. *DDn. 171 ( 21 ), 27-5-23. »ib ( 22 ), 28-5-23. * Geo. Everest ( 33-1 ). 
'DDn. 202 ( 101 ), 8-1-25 : 236 ( 204 j, 1-2-30. "Welsh ( 161 ) ; Cadell ( 164 ). 'Expn. under Col. Warren. HM. 65th 
Ft.: Fob-March 1821, Diokinaon mentioned in dispatches At J. 1821 1372). "Bo RC, Camp, 517/1833. •ffuNty sf 
MahnUiu I ( frpoe. ft pref. ). »S. of Narbada B. [ II. pi. 15 ; III, pi. 9], DDn. 278 ( 31 ). 
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map... of Raj pinipla, an undertaking I was... to attempt in 
oonsequence of the blank upon existing Indian maps of 
this.. .principality. ... 

11 It would be presumptious in me to.. .claim to more than 
tolerable accuracy in fixing the position of the several dis- 
tricts and villages of Rajpimpla, ...being my first attempt 
at anything of the kind. I was destitute of all aid from 
instruments, and even of the perambulator you had the 
kindness to send, the same having been rendered unservice- 
able by an accident before it reached me. 

"The country.. .presented. ..great difficulties, the moat part 
of it being overrun with a thick jungle, roads blocked up, 
and many villages deserted. The hill pergunnahs especially, 
from their all being nearly waste, and nearly impenetrable, 
and it was not until very lately that any road whatsoever 
was opened and which, though now merely oonsists of 
a footpath, I have nevertheless endeavoured to lay it down 
as correctly as possible. ... 

"Another cause which operated strongly against my visiting 
the hill pergunnahq just at this time was the unsettled state 
of their country, fearing that my presence there would 
excite some apprehensive jealounlv in the minds of its savage 
inhabitants, the Bhoels [ II, 168 ;*III, 123 ]. ... 

"The want of proper instruments. ..must have occasioned 
some errors, but I hope, from the trouble I took to gain 
correct information in the several districts, that the in- 
accuracies will not be found very great. The Boundaries 
to the it., 8., and w. are laid down from a map of the late 
Surveyor General s ; ... to the e. is from native information. 
The principal towns, likewise, in the British territories are 
also from thence" 1 [ 129]. 

Sutherland thought the map "to have been 
copied from the late General Reynold's map, with 
the exception of some villages. ..to the aouth of the 
Nerbada River, and a route. ..to Kookurmoode on 
the Taptee, the accuracy of which I am unable to 
report upon, as neither field book nor journal has 
accompanied the sketch. There are also a few 
villages among the hills between the Narbada and 
Taptee rivers which I rather think must have been 
inserted by information, and not from actual survey. 

"The execution. ..is very creditable to Lieut. 
Down, both for neatness and distinctness of delinea- 
tion, and shows him to be possessed of considerable 
talent" 2 . 

On the strength of this svy., Down was appd., 
boo. 27-11-22, Asst. on rev. svy. of Gujarat, and 
was still emp. in 1828 8 [ 170 n.5 ]. 

Served in 1st Afghan War, and oocupation of Sind ; 
oomdd. 1st Grenadiers 1840-52. 

DRUMMOND, John Gavin. Ben. Inf. 

b. 26-8-1788. d. 11-12-51, Kh&rian, 
10 m. se. of Jhelum. 

Ens. 25-1-08 ... Lt Col. 20-12-13. 
£ion of J. Drummond, of Edinburgh, 
in., Euphemia Farmer. 
•OB. Hodson, II ( 87-8 ). 

Sept. 1822, appd. to qmo's Dept. for svy. of communica- 
tions, survg. roads through Mirzapur and Rewah and to w., 
till recalled on outbreak of Burmese War [ 27 ]. 

1825, aqmo. Arakan [69, 337]; April, "reconnoitred road 
by which the Burmese Chief, Ban don la, and army fled from 
Arracan. He traced them through 22 miles of mountainous 
country covered with thick jungle, and sent 5 hircarrahs 
farther on, returning himself" ; assisted Crommelin with 
nap [69,435.301]*. 



DDn. 401 ( 250) 29-1-43 on svy. Agra-Bombay hiah 
road ; in duo s Dept. till d«ath. ' ™ 

DUMARESQ, Edward. Bo. Inf. 

b. 10-6-02. d. 23-^-1906, aged 103 
Mount Ipeh, Hadspen, Tasmania (the 
residence of his son ). 

Lieut. 30-12-18 ... Capt. 8-9-26 ; ret. 25-4-97 
Son of Col. John Dumaresq, of Swansea, and" Anna 
Jones hU wife. M 
ed. RMC, Sandhurst. 

m., 7-11-27, Francos Blanche, dau. of Michrel Legm of 
Garrane, co. Tipperary. ' 

Burke's Colonial Gentry, I ( 330 ) ; Timet, 25 & 28-4-1908 

Bo ao., 4-3-20, nppd. to rev. svy., Gujarit from 1-3-20 1 
lb. 12-8-2.1, leave to sea on 8 mo. mo. ; Sept. 1824 at 
capture of Magannah, Gujarat; Bo oo. 21-10-24, absent 
on mc. ; 25-11-24, furl, to Europe, for health [ 170 n.5). 

Emigrated to Tasmania, settling at Mount Ipeh, with 
rcsidenou at St. Holiers, East Kew, Melbourne; Haste 
of Tasmania from 1828. 

DUN, George. Mad. Inf. 

b. 5-5-1787. d. Chicacole, Ganjam, 
18—1—20, "of fever from zeal and fatigue". 

Ens. 27-6-08 ; Lieut. 15-1-07 

Son of James Dun, of Shaw Park, nr. Selkirk, and Jem 

Anderson Ins wife. 

27-2-20, left Nigpur on route to Oalingapatam, a port 

on Ganjam coaat ; journal amongBt route svys. from office of 

dqmo. Xagpur State Forces 6 . 

DU VERNET, James Smith. Mad. Inf. 
b. 26-4-03. d. 2-11-72. 

Eos.2-5-23 ... Capt.31-10-43;Bt.LtCol.4-ll-58; 
ret. 21^1-57, Hon. Col. 29-5-67. 

Son of Lt Col. Abram Du Vernet, ba. 

m., Truro, 20-S-38, Eliza Lavinia, dau. of Benj. Martin* 
dale, of Brunswick Sq., London ; she d. 6-4-88, aged 70. 

"I was appointed a cadet in May 1823, and in March 1824 
arrived at Madras, after a voyage of nearly eight monthl 
[ 419 ]. On my arrival I was ordered to do doty with the 
45th regiment which I joined at Amree, and in May 
was posted to the 24th regiment N.I. at Vellore. ... 1 sub. 
sequently marched with the regiment to Bellary, and then 
in 1827 we went to Koloporc to relieve the regiments there 
stationed after the taking of that place. 

"In February 1828 I was appointed to the pro- 
vincial survey of Malabar, with which I remained 
until 1830, and took part in surveying the districts 
of Malabar, Madura, Trichinopoly, and part of Tin- 
nivelly " 6 . 

Mao. 12-2-28. appd. Asst. Survr. from fith ; joined 
Malabar Svy. 13-4-28 ; 27-10-29, reported as "ft 
zealous and valuable surveyor" [ 114, 342 ]. 

moo. 6-11-29, services replaced at disposal of C-in-C, on 
which the DSG., Montgomerie, made successful protest 
against "the irreparable loss which the Survey Branch would 
sustain. ... Lioutenant Du Vernet, having gone thro' a regular 
oourse of studies for five years under the professors of the 
Eoval Military College in England, was found particularly 
well qualified for employment in the Survey Department. ... 
Captain Ward...hoa repeatedly reported most favourably m 
to his superior abilities and zeal'"'. Govt, agreed that M 
might remain with the Survey to understudy Ward, wnow 
health was much impaired" 1 . 



'Bo MC, Camp, 59-1822 ( 207-9 ). «ib. ( 215-6 ); Poona, 26-10-22. • Bo RC. 737/1839-9 ( 11-2 ). 
2-6-25. 1 MBIO. M 220 ; v. DDn. 223 ( 24 ), 28-3-26. ■ to SG. 17-3-41 ; DDn. 435 ( 11-4 ). ' DDn. 238 ( 143-7 ), 7-1 1-*"- 
•MPC. 10-11-29 ; DDn. 238 ( 161 ). 
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Except for break between 1630 and 1840, Du Vernet 
remained with Svy. Dept. till 1854, becoming one of the beat 
topo. survrs. of the period. From 1840 with GTS., holding 
ch. of Himalayan parties for several years [ 209 ]. 

DYSON, Henry Wilcocks. Ben. Inf. 

b. 15-9-1793. d. 20-12-18, Dungarpur, 

Rajputana. 

Ens. 19-3-10 Lieut. 10-12-14. 
Son of Rev. Henry Dyson ; ed. Charterhouse, 
Hortson, II ( 114 ). 

Maratha War, made svy a. of which Malcolm writes from 
Mhow ; "The importance, and indeed necessity, of gaining a> 
fuller and more correct account of the countries of Pertab- 
garh, Bhauswarrak, and Ponjerpoor, and other petty States 
in that direction, made me anticipate the Governor General's 
approbation to the employment of Lieutenant Dyson.. .on 
this service. 

"I had, when in Mewar [ Udaipur ], heoome acquainted 
with the efficiency of this officer, who adds to that science 
necessary for a surveyor, general acquaintance with the 
native languages, and particularly Sanskrit. These acquire- 
ments, combined with good temper and considerable know- 
ledge, pointed him out for such a duty. I have placed him in 
the Intelligence* Department, ... but 1 also expect to derive 
much benefit from his geographical labours, and from his 
researches into the History of the ancient and modern 
Hindoo institutions. 

"Lieutenonfc Dyson.. .on 20th June was on the point of pro- 
ceeding to Banswarre. ... I. ..transmit a very full and satis- 
factory memorandum he has forwarded to me respecting 
the petty State of Portabgarh" 1 . 

Appd. 7-11-18 "to survey the countries of Purtabghur, 
Ac". ... Mackenzie reports, ' 10—1-19, "poor Mr. Dyson's 
death, whom I knew in 1814, & had anticipated great expecta- 
tions from his zeal and talents. "Sir John Malcolm had, 
of 5th November, forwarded me a letter of my friend Mr. 
Dyson's with some inscriptions & translations" 2 . 

ELWON, Thomas. Bo. Mar. 

b. 1793-4. d., 17-6-35, at Basaador, or 
Basidu, Persian Gulf. 

Mdpnin. 16-9-10 ... Capt. 28-12-32. 
Low, II ( 70, 109 ). 

An experienced aiirvr. ; 1822, survd. Nftrbadft R. [ 123 ] . 
1829-32, comdg. anrvg. ship Benares; 1833 till death. 
Commodore in Persian Gulf ; bur. under dining table in 
Commodore's house at Basidu. 

EVEREST, George [ II, 396 ]. Ben. Art. 
b. Greenwich 3 , 4^7-1790. d. 1-12-66. 

Lieut. 4-4-06 ... LtCol. 7-3-38; ret. 16-12-43; 
Hon. Col. 28-11-54. 

STS. 1823-43 ; SG. 1830-43 [ I, 2, 301 ]. 

2nd son of Wm. Tristram Everest, solicitor, of Green wioh, 
and Lucetta Mary his wife ; bro. of Rev. Robt. Everest, ma. 
Oxon., and army chpn. India. 

ed. rmc. Marlow and rma. Woolwich; appd. oadet, EIC, 
at age of 13* ; nominated to bma. 1-8-04. 

m., 17-11-46, Emma, dan. of Thos. Wing, barrister of 
Gray's Inn ; his eldest and last surviving son, Lancelot 
Feilding Everest, d. Hampstoad, 1-4-1935, in his 82nd year, 
and has left interesting bio. memo., freely quoted here 
under ref. LFE. 

FRS.» 8-3-27 ; ERAS. ; FRAs Soc. ; FRGS. ; FRIGB. ; 
CB., 26-2-61 ; Kt., 13-3-61. 

DiVB. ; DIB. ; Ency Brit. ; Markham ( 63-80 ) : HAS ( mn ). 
XXVII ( 104-8); JA8B-P. 1868(25-0); RGS-P XI, 1867 
( 185-8 ) ; Hodson, II ( 145 ) ; LFE. ( sup )«. 

Auth. of Account of the Steanwtmetd of an Arc of the 



Meridian. London. 1830 ; Account of the M 'ecuiurfment of 
two sections of the Meridnnal Arc of India, London, 1847 ; A 
Series of Letter* addrejt*ed to fl.R.H. the. Duke of Sussex, 
London, 1839. 

Of his early life in India, where he arrd. 1K04, his son 
tells of two incidents narrated to him as a boy ; " He was out 
at a party one evening and won a considerable sam of money 
at cards. On his return home, he resolved to discontinue 
that sort of thing altogether. tSo he opened the window of 
his mom, and threw out the whole of the money he had won, ... 
and never played for money again. ... 

"On one occasion he rode a horse into a. ..considerable 
depth. He was unhorsed, and nearly drowned, being at 
that time unablo to swim. He underwent all the sensations 
of being drowned, and became of course, unconcious. He was, 
however, restored to consciousness and to life. The horse 
itself was drowned. After that he immediately took lessons 
in swimming" 7 . 

1812 or 1813, to Java on regtl. duty; 1815-6, on 
svy. and recce, in Java [ II, 137-8 ] ; returned 
Calcutta 20-11-16 [500]. 

btc. 21-3-17 (3, 4), appd. from 1st Batt. Art., 
to clear Nadia rivers *jf obstructions [ 15 ] ; B to 
CD. ( rev ), 4-7-17 ( 137-46 ), "It appeared that the 
navigation of the Issamutty and Matabanga streams* 
was seriously impeded. ... The obstructions. ..were 
occasioned by the trunks nf trees or sunken boats, 
which had got imbedded in the channel of the 
stream, and which it had not hitherto been found 
practicable to remove. 

"The rapidity of the stream, and the great variation 
in it's depth at different periods. ...render it difficult.. .to 
mark the situation of these obstructions by means of 
buoys, and these would at beet afford a very insufficient 
security against the danger. It was suggested to the 
Governor General that the entire olearnnce.. .might be effected 
at a moderate expense. ..by applying as the force for raising 
the trees or vessob...the buoyancy of boats made fast to 
them by cables. 

"We accordingly appointed Lieutt. Everest, of the Artil- 
lery, with whom the above suggestion originated, to super- 
intend the work. The operations... have been entirely 
successful, and. ..he has removed every obstruction. ..in the 
whole course of the streams. ..from the Great Ganges to 
the Hooghly River. The total expense will not.. .exceed 
2.250 rupees, exclusive of the.. .allowance assigned to Lieutt. 
Everest, and the vnlne of the public stores expended. ... 

''We have instructed the Collector of Nuddra to adopt 
measures for the removal of alt trees growing on the banks 
of the canal which may appear likely hereafter to fall into 
the stream, and we may therefore hope that the necessity 
of ropeating the operations. ..will not recur. ... In any case, 
however, the principles adopted by Ijentt. Everest will 
probablv bo found to admit of easy application' 1 . 

Unfortunately the cure was no permanent one, and an 
officer was appd. "Superintendent. Nadia Rivers" [ 15, 312]. 

Everest's svys. in Java and work on the rivers 
marked him out for further empt., and, under 
boo. 21-10-17, he was appd. to svy. a line for 
visual telegraph towers to connect Calcutta with 
Chunar [ 270- 1 ], and at the same time was selected 
for the very important post of Asst. to Lambton on 
the Great Trigonometrical Survey [ 497 ]. 

" The intense mental and bodily labour of conducting the 
Trigonometrical Survey has been performed heretofore by 
Colonel Lambton alone, and. ..the rank, and the advancing 
age, of that zealous and distinguished person now demands 
some relief from suoh severe fatigue. ... 



' DDn. 133 (489-01 >, B Pol C. 7-11-18. s DDn. 154(63). "Not b. at Gwernvole, co. Brecon, a* stated in DNB.. 
Hodson, etc v. regr. St. Alfege eh. Greenwich: and census return 1861. 4 10. Misc. 43 ( 162). * proposed by Kater [ II, 
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"The mathematical qualifications for conducting suoh 
labours are of a very high order, and possessed by few in 
India; they require to have been kept up by habitual exer- 
cise. ... The extreme accuracy indispensable in trigono- 
metrical calculations on the scale of Colonel Lamb ton's 
undertaking demand a dexterity in the use of the instru- 
ments.. .which is to he learnt only by a rigorous appren- 
ticeship. The regretted time must one day arrive when 
Lieut. Col. Lamb ton's tank must devolve on a successor. 
It would not be wise to trust to chance for producing one 
fully equal to the duty at the moment when he is wanted ; 
neither is it right that this important survey should thua 
hang on the life of a single individual. ... 

"The Governor-General, therefore, has selected for 
this office Captain Everest of the Artillery, of whose 
eminent degree of science as a mathematician he is 
assured, and whose talents are known, ... both by 
his surveys in Java under the Quarter Master- 
General's Department, and by his successful exertions 
as an Engineer in recently clearing the navigation 
of the Matabhanga and other rivers. ... Captain 
Everest should [ not ] bo abruptly taken uway 
from the useful service.. .under the orders of the 
Telegraphic Committee but, as soon as that officer... 
has reaohed Nagpoor, he may.. .proceed onwards to 
join Lieut. Colonel Lambton 1 [8, 225, 342, 447]". 

Everest makes a curious claim to private property in some 
of his work on the telegraph line ; 

"I took a route of the tract between Rotas Gurh and 
Punnoogunge near Bijeygurh in 1 ft 1 7 s , which is perhaps as 
accurate as route survey.-* in general. It was plotted very 
carefully by me from my field book, hut as it was entirely 
extra-official work, and taken for my own amusement, I 
destroyed the field book as useless lumber. 

"The original, hcin<; my private property, I lent to Col. 
Blacker for the purpose of facilitating the operations of my 
own people under Mr. Olliver in 182ft [201-2 ], and 1 found 
it had been registered amongst the public document?, and 
called for by the Court of Directors" 3 . 

May 1818, the telegraph svy. reached Chunar whore 
Everest spent the rains. He left in Oct. for Hyderabad, 
making a svy. of his route, whieh he submitted to Govt, 
in 1840 describing how, "having nothing else to occupy 
me, I employed myself in taking a route survey. ... The 
field hooks were drawn up with great care, and...I offered the 
materials for the acceptance of the Supreme Government. ... 

"The Surveyor General of the clay, Colonel Mackenzie, ... 
did not avail himself of my offer, and the materials 
remained in my keeping until my return from England in 
1830, shortly subsequent to which I put them into the hands 
of the head draftsman of my office, Mr. Graham [ 313 ]. ... 
The field books and other materials were still not only as 
intelligible as when first drawn up, but rather good than 
otherwise of their kind. ... This compilation map was un- 
finished at the time I loft Calcutta in 1332-3 ; in fact it did 
not reaoh my headquarters in the field until November 
1838. It was neatly executed when it arrived but, owing 
to one of those accidents against which it is impossible to 
provide, ... it reoeivod an injury in consequonoe of the bad 
soldering of the tin case enclosing it [ 358 ]. ... With the 
Injured parts patched, it is now forwarded to His Lordship" 4 
[ 352-3 ]- 

Arrd. Hyderabad 26-12-18 ; took the field 8-1-19 
for instrn. by Lambton, and remained out in com- 
pany with Voysey till April [ 227-8, 466 ]. In June he 
set out to trgte. the e. part of Nizam's dominions 
between Kintna and Godavari. Extracts from his 
vivid account of the difficulties of this expn., 



through weather and sickness, have already been 
given [8, 228-32, 265]. He started by having 
trouble with the guard of State police ; 

"These people most heartily disliked the* expedition 
and seized every pretext of skulking away from the camn 
and back to the city. My representations... were answered 
by Colonel Lambton with a desire, both on his part and 
that of the British Resident, that 1 should seize the first 
feasible grounds for making an example. ... 

"The infliction of corporal punishment is an odious task- 
but in this case there was really no ohoice between that 
and giving up the operations. Urged, therefore, on one 
side by my superiors, and irritated on the other by the total 
disregard shewn, ... I took an opportunity about a month 
after leaving Hyderabad to ohastise one of these defaulters 
with some severity ; in consequence of which the whole body, 
about forty in number, burst into open mutiny, seized the 
native gentleman whom the minister had deputed as their 
chief, and declared they would quit my camp and carry him 
back with them. 

"It was in a grove of mangoe trees surrounded by a ditoh 
and hank that they bud selected their spot of encampment. 
There sat the Daroga ( headman >, surrounded by the muti- 
neers, some with their swords drawn, others looking on. 
It... became my duty to assort my authority, or give the 
matter up entirely as hopeless. 

"With the Groat Trigonometrioal Survey of India there 
had always been an osuort of regular sepoys. ..not belonging 
to the standing army [II, 359; III, 406-7]. Colonel 
Lambton had detached twelve of these under mv orders. ,., 
I drew up a small party of eight men with loaded muskets in 
front of the grove where the rebellious Juwans 1 were lording 
over their superior, and declared my intention of firing a 
volley into tho midst of them unless they immediately laid 
down their arms. Their resolution quailed before this 
decisive step, and they now beoame as meanly humble as 
they had been before audaciously insolent. So, having 
deprived them of their weapons, and placed thera under 
the surveillance of my sepoys, I made a severe example of 
three of the principal offenders by publioly flogging them 
and turning them out of camp with ignimony. ... 

"Threats of vengeance buzzed around ine for some weeks 
after this occurrence, and it was necessary to be armed and 
well prepared to resist assault on my person. But the 
natives of India are not a malice-bearing race and, finding 
when they knew me better that good behaviour was a perfeot 
seourity againBt all unkindness, they became at last as willing, 
obedient, and obliging as I could desire" 9 . 

It was Lambton's regular routine that fd. work 
should carry right through the rains, in order to take 
advantage of the wonderful visibility of the ocoa* 
sional breaks. This policy not only exposed every- 
one to the ravages of malaria, but caused delay 
through rain, cloud, and mist. 

"In those gloomy days", writes Everest, "when the mists 
descond and obscure the horizon, it was the ohief relaxation 
of Mr. Vovsey and myself.. .to employ all our followers with 
handspikes and ropes in tearing off the loose masses ot 
granite, and letting them find their way to the bottom ot 
the hill. Certain it was a magnificent spectaclo to see an 
enormous mass, seven or eight feet high, descending along 
the slippery side of the spheroid, and striking fire m w 
progress— yet cautiously at first, and as if afraid w 
venture— suddenly, when it met with some hindrance, 11 
would bound up and roll over like a planet in free space, no, 
lastly, when it attained tho limits of the jungul, it womo 
tear 'down large trees, and make the welkin roar again h 
tumbled into the abyss below. *i „ Wranch 

" Doubtless all this may be very childish, bnt...tne jrnm 
academician, De la Condamine [ II. 469 o°mpaaioDS 
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resorted to preoisely the same methods of amusing 
themselves. ... We did not continue thia pastime during the 
night for fear of injury to my followers ; but if our amuse- 
ment was by accident prolonged a little beyond twilight 
jt is inconceivable how grand the sight became, for wherever 
the rock slid along the . bare side of the hill it was accom- 
panied by a dense train of such enduring sparks as we see 
emitted from the impact of the hoofs of the pampered 
ooachhorae on the London pavement ; and the light emitted 
when it struck any obstacle was sufficient to enable us to 
trace its progress, and make it resemble a whirling mass of 
phosphoric matter" 1 . 

Work was proceeding steadily in spite of the 
weather when, in October, the whole party was 
overwhelmed with malaria, and had to retreat to 
Hyderabad, leaving 15 dead behind them [ 231-2, 
402 ]. In June 1820 they took the field again to 
complete trgn. to the Godavari, but after a few 
weeks Everest was again down with fever and, 
leaving his assts. to complete the work, he took sick 
leave to the Cape for 12 months [ 232-3, 396-9 T- 
He sailed from Madras 1-10--20 and, submitting 
a further mc. from Port Elizabeth, 2-6-21, was 
back at Madras 31-12-21, and rejoined at Hyderabad 

1-2-22 [ 233 ]- 

Whilst at the Cape he spent some time, at Lamb ton 'a 
request, examining the merl. aro measured in 1750-2 by 
La Caille 1 [ I, 310 ], His memoir on the subjeot, dated 
Capetown, 31-8-21, was sent to the Aatrl. Soo.* through the 
Directors, with copy to Lamb ton, who forwarded it to the 
GG. ; "I have examined it with great attention, and I find 
the particulars so well detailed, and the observations so just. 
... He has fulfilled my wishes in a most masterly manner" 1 . 

Everest notes to the Directors; "La Caille's gcodctio 
operations at the Cape. ..are particularly important from 
their furnishing the only data. ..respecting the compression of 
the southern hemisphere. We have... meridional arcs. ..in the 
northern hemisphere, but all leading to results very different 
from those of M. De La Caille, and the moat aplendid of 
these. ..is beyond doubt that which owes its origin to the 
patronage of the Hon. the East India Company. If the 
effects of climate do not blast my prospects, I look forward 
to.. .taking an ample share in the measurement of the arc now 
in progress towards Agra and Hnrdwar". 

To Lamb ton he writes, 31-8-21 ; " I arrived in Table Bay 
on 25th November 1620 ; no information could be obtained 
on the spot, and it was not till the end of June 1821 that a 
journal of De La Caille's travels reached me, so that by the 
26th July I was enabled to visit the places described. ..and 
traverse the whole theatre of his labours". 

He identified all La Caille's stations and the extremities 
of the base-lines — compared these against the diary — and 
aotually found someone who remembered the signal fires to 
which La Caille obsd. He points out how these obsns. 
might have suffered in accuracy, that the two extreme 
stations might have been influenced by local attraction, 
and that the aro was far too short to be taken seriously in 
discussions of the figure of the earth. With some modifica- 
tions, his views were corroborated by Maclear who under- 
took the verification and extension of La Caille's arc some 
20 twenty years later*, and records that interest in it had 
been "mainly kept alive by the inquiries of Capt. Everest". 

From Hyderabad Everest inarched straight on to 
join Lambton at Takarkhera, near Ellichpur, but 
was much disappointed to find him packed up 
ready to return [ 233 ], and not being equipped for 
independent work was obliged to retrace his steps 



to Hyderabad also. He spent the next six months 
with Lambton, of whom he has left a striking account 
[ 2 33-4 ]• The great master was now cloae on 70 
years old and, without realising it himself, waa 
mentally and physically worn out. Everest waa 
deputed to run a new series of triangles towards 
Poona and Bombay, and was delighted to be given 
an independent task on which he could exercise 
initiative, and break away from Lamb ton's routine, 
with much of which he disapproved ; "I parted from 
him", he writes, "on the 15th October 1822, and 
shook him by the hand for the last time. Certain 
trivial circumstances had combined to ruffle that 
perfect cordiality which had existed between us in 
1818, attributable, doubtless, to faults on either side ; 
but we entertained the most thorough mutual esteem 
and respert fur each other, and having, >n compli- 
ment t.j me, made my operations entirely independent 
of his authority , ho left me to act according to my 
own judgement [9. 234-6, 413-4 ]. ... 

"These western operations. .. glided on so calmly »nd agree- 
ably that they were rathtr a source of amusement and pleas tiro 
than of toil or hardship. ... I was challenged, ... and now 
fairly pitted against one whose name had been sounded by 
fame's trump iu every corner of the learned world. Sly 
pride, too, was roused by the reflection lh;it my opponent, 
who could not enter the field but hy proxy, should make any 
question between ine and his agent, Mr. lie Penning [ 379-"^o, 
437-9 ], and I determined. ..to make him do rns justice by 
fairly distancing his porty in the race" 7 [246-9]. 

One of his last letters from Lambton was written f*-om 
Bolarum on 9-12-22, just before the great man started north 
on his last journey ; "My dear Everest, I am glad to see that 
you are getting on ?o well through a difficult country. ... 
Take things quietly aud do not harass anybody, I am happy 
to hear, in all your sickness, that the sub-ksstetanf.-t" continue 
well. Take great care of them, for they are precious materials, 
and I hope they endeavour to do their best to please 
you"'. 

Work waa proceeding well when, on 3-2-23,. 
belated news came of Lambton's death, and it be- 
came Everest's first concern to try and save his 
personal and prof, property from dispersal through 
the hasty and ill-considered sale. His efforts were 
unavailing, and he reports, 27-2-23 ; *'I yesterday 
received information.. .that, without waiting for any 
reply from me, the Executor. Mr. J. Morton, ... had 
taken upon himself to dispose of the whole of the 
late Lt.-Col.'s property at an ordinary outcry, and 
had, to complete the climax, carried away,. .to 
Hyderabad all the public documents [ 242, 438 ]. 

"The estate of this late venerable and highly esteemed 
old officer has been sold off for about one eighth of the price 
which it could have produced if fairly dealt by. ... But the 
private loss. ..is trifling in comparison with the injury which 
has been inflicted on the public, for amongst the public papers 
are the official plans and msc and all the records and data of 
...this immortal, national, work for the last 23 years. I am 
now on my way to Hyderabad to meet Mr. Morton, and 
try how far I oan... remedy this cruel calamity. ... 

"At the time of the melancholy event, I.. .had advanced as 
frtr as the neighbourhood of Sholapoor. ... I gave to Joshua 
De Penning.. .most positive instructions respecting the publio 
property, and... thought it better to take advantage of the few 



> Geo. Everest ( 13 ). ' MOO. lfl-8-20. » Bio. Note, Phil Trans. ( abhr. ) XI ( 472 ), deputed by the French Academy 
of Hoionce. ^granted royal charter 1831. 'Aooount of work at Cape, Gill ( v. ci~ii ) ; Qore ( 116-9 ). DDn. 92 ( 219) 4 
171 (256 ), 3-0-21 & 9-4-22. *MA8. I ( 255-8, 261 ) 1825 ; RS Progs. XVI. 1861-8 ( xH ) ; Maclear, I ( 1-20). GTS. I 
( txxi ). 'Geo. Everest^ 25-6 ). "Quiver & Joseph De Penning. »DDn. 92 ( 25-33 ). 



EVEREST 



444 



BIOGRAPHICAL 



remaining days to oarry on the operations on whioh I wag 
engaged [ 129-30]. 

'The intelligence of this cruel blow has come on me like 
a thunderftroke, but the instAnt [ received it I wrote to 
Colonel Boles, and to.. .friends at Hyderabad, to nse their 
efforts to save the wrecks of the public property from the 
precipitate measures of the executors, in whose hands it is 
impossible to Bay what they may hnve suffered " 1 . 

He arrd. Hyderabad on, or shortly before, 11th 
March, and began acrimonious oorr. with Morton 
regarding surrender of official papers and insts., 
which Morton claimed had been formally handed 
over to him as the executor on the spot. Morton 
consented to the papers being examined by an officer 
of the Resident's staff, anil eventually surrendered 
those declared to be official. After protracted corr. 
lasting to the end of June, Everest expressed himself 
satisfied that he had rooovoreci all official papers, 
"but there remained many articles of private property 
which he felt ought never to have passed to outsiders'. 
He made further ref. about these to the SG., and corr. 
continuod with the executors in Calcutta as late as 
Jan. 1825 [ 242, 469 ]. 

It was characteristic of Everest that he grew very heated 
over the whole business, and wrote many intemperate letters, 
being particularly severe with De Penning for not having 
taken a stronger line with Morton. He records that thia 
" vexatious correspondence. ..was only put a stop to by the 
interference of the British Resident, Sir Charles Metcalfe, 
in my support" 3 . 

The business took up much of his time and in writing 
to tho SG., 18-8-23, he asked for an early answer "so that I 
may have full leisure to reply before the 10th Oetol>er next. 
After that date I shall not be able to enter satisfactorily into 
the subject without neglecting my active operations in the 
field, during which. ..it is highly necessary for me to keep my 
mind perfectly abstracted from all other matters, and totally 
free from care and anxiety of every kind" 4 . 

Prompt orders had been issued in India, 7-3-23, 
apptg. Everest as Supt. of the svy., but at the same 
"time placing him under the orders of SG. [ 240 ]. 

He remained at Hyderabad working on compns. 
of his trgn. to westward, and on plans for extension 
of Gt. Arc northward till towards end of August he 
had a fre9h attack of fever, this time accd. by rheu- 
matism and partial paralysis, which made him a 
aemi-cripple and troubled him intermittently for the 
next two years. 

The doctors urged him to take leave at once, "and one of 
them, a very kind and affectionate friend. ..Mr. Wynne 
Peyton [ 494 n.11 ], with an earnestness which I shall never 
forget, strongly pressed me to oonsider the folly of persisting 
in an undertaking in which I must assuredly fall a sacrifice*. 
He was, however, determined" to oarry his programme 
through, especially as he would have Voysey's company, 
and he writes, 3-10-23; "I have for the last two months 
been suffering much from ill-health, and at this moment Am 
confined to my bed with severe rheumatism. This disorder 
may perhaps leave me before I reach Elliahpoor but, should 
it not, it will be of infinite importance to have a man of 
Mr. Voysey's talent and practical acquirements ready at 
hand as an assistant, to perform the duties in* ease of 1 my 
being rendered incapable [ 244, 402-4 ]"•. 

He was sufficiently recovered to leave Hyderabad, 
18-10-23, in oompany with Voysey, and, after 



starting Olliver on the trgn. where it had been left 
nearly two years before, he went on to meet De 
Penning at Takarkhera, and with him and Voysey 
remeasd. the base, and made the obsns. whioh 
Larabton had been unable to finish [ 234 ]. 

Here he lost both Voysey and De Penning, who had 
decided to resign, the former because he could no 
longer carry on with the salary allowed, and the 
latter because his growing family compelled him to 
seek a settled life at Madras [ 380 ]. Everest had 
to push forward the groat merl. arc, on which bo 
much depended, right through the difficult, heavily 
wooded, mountains of Central India, with only two 
competent assts., Olliver and Rossenrode [491], 

His health was by no means recovered, and in a fit of 
depression he applied for leave on mc. [ 403 ]. He asked for 
leave to travel to Bombay on duty, reconnoitring for the 
extension of his western scries, and then to take a sea voyage 
round to Calcutta. Olliver was to carry the work across the 
mountains, and Everest would rejoin "the other side. Hii 
condition improving, he pushed on with the work, writing 
1*7-2-24 ; "to recall my application for leave of ' absence! 
my health having gradually improved since the cessation of 
the late east winds": and again, 11-4-24, "My health is 
precarious, and tho' the violence of ray disorder has abated 
I am still little better than convalescent, as every passing 
shower amply warns me". Towards the end of May ha 
had another alarming attack, and had to send forward to 
HoshangSbad' for medical aid. Dr. Griffiths came out 40 
m. to attend him, and continued to look after him after his 
arrl. there for tho rains [ 403-4 ]. 

Whilst at Hoshangabad, he was cheered by the oom- 
pany of an old friend, Robert Low, of the pol. service'; 
"this gentleman and 1 had formerly been on the political 
service together at the siege of Callinger', and I had after- 
wards been in oantonraent with him, and commanded the 
field. guns of the battalion to which he belonged. We were 
now thrown together in one of those odd modes which could 
never have been anticipated, and as he was a person of mild 
and amiable manners, and very much beloved amongst the 
wild Goands who were under his authority, it was evident 
that no possible means would be left untried of guarding 
against the dreaded want of water and provisions. 

"And, accordingly, whilst in the Baitool district", whioh 
fortunately was the principal theatre of my operations, 
provisions seemed to rise up as if by enohantment. Whence 
they came no one knew but my friend Captain Low and his 
agents ; for all around was a dreary wilderness, with a few 
miserable hamlets inhabited by Goande, who.. .were forced 
every third or fourth year to abandon their dwellings... 
because the powers of the worthless soil in the vicinity were 
all exhausted [ 245 ]. 

Everest was now called on to justify to the Directors his 
fitness for charge of the svy. [ 308 ], a challenge he eagerly 
accepted,; "Though it would ill become mo to enter into any 
encomium upon my own. ..acquirements, yet.. .there are few 
subjects in mathematics whioh I have not Btudied, and.. .my 
attention has for the lost 6 years been unceasingly devoted 
to.. .both the theoretioal and practioal parts of my profession 
as a Geodesist. ... Had I been an inoapable man. ..I should 
have trembled at the thought of sucoeeding to a roan of 
Lt. Col. Lambton's high fame, ... and should at least have 
availed myself with avidity of the.. .privilege allowed to sick 
offioers of... leave of absence but, instead of thfa, I h» TO 
risen from the bed of sickness at a time when my life was 
despaired of by all my medical friends. . 

"I set ont from Hyderabad in Ootober last to pass Uwug' 
a. ..jungle of 340 miles, ... with hardly a hope that I snouW 
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lire to arose the Godavery. Id the severest state of meet 
excruciating disorder I persisted, in spite of nil remon- 
strances on the part of.. .Mr. Voysey, in sitting for 30 nights 
together at the zenith sector, and 20 at my transit instru- 
ment. Instead of availing myself of the leave of absence 
which the Supreme Government were pleased to grant me, 
... I have ultimately succeeded in surmounting the very 
tract.. .which was once conceived to form an impenetrable 
barrier to our further progress, with a rapidity quite 
unexampled, without the los* of a single individual of my 
establishment from sickness or other muses, and with the 
fairest prospect of completing the whole soction of 3 degrees 
of latitude in one season. ... 

"If any doubt should ^tlU reniuin in the minds of the 
Hon'ble Court of Directors respecting my competency, .,. 
there is one mode in which a full and satisfactory decision 
may be formed. ... The section of the Grand Arc on which 
I am engaged will.. .terminate in the plain* of Scronge, at a 
distance. ..of 207 miles from...Tak.clkhe"rn, of which 60 miles 
only remain to bo traversed, all the rest having been. ..carried 
on.. .by a Reries ol triangles as symmetrical and elegant as 
any goodetical operations in the World enn produce. It is 
of essontial importance that this section should be completed 
in January next and, unless I am overruled by circumstances 
beyond my controul, I am quite sure of accomplishing this 
desirable end by the latter end of the month [ 239, 24 1-6 ]. 

"When that is attained, if I am permitted m proceed to 
England. ..without relinquishing my Hitnfition, I shall be 
most happy to undergo a pnblio examination respecting my 
professional qualifications before such learned men iis...aro 
qualified to form a fair and impartiul decision" 1 . 

Blacker, as SG., had the fullest confidence in Everest's 
ability, though we have no record that the two had yet met, 
and there was no real doubt of Everest's confirmation ; 
indeed, as Everest points put elsewhere [ 308, 446 J, there was 
no other possible candidate. ... Everest invited Blacker to 
inspect him at work, and was disappointed that he was 
unable to do so ; "I purpose being at Seronj during 
November, December, and January, which three months will 
be oocupied in. ..the most delicate pnrtsof the operations. ... 
The whole of my establishment and material will be in the 
field at once, and if your presenco could possible be spared 
at the Presidency, you would, T humbly think, derire much 
gratification by honouring my camp with a visit" 1 [203]. 

After rest at Hoshangabad with skilled mod. atten- 
tion, Everest pushed on his triangles and successfully 
completed the meast. of his base-line, and the necces- 
eary astrl. obsns. [ 89, 190, 249-51 ]. But he found the 
work a great strain, and lived at such high tension that 
he was particularly liable to outbursts of temper. 

We have already told of his trouble with Olliver during 
the meast. of theSironj base-line [ 381, 492 J. He had further 
trouble with Rossenrode, whose horses kept him awake in 
camp one night [499]. Not. knowing who the owner might 
be, he wrote the following morning to Olliver ; 

"A horse, which I am told belongs to you, made so much 
noise last night as to keep me awake for several hours, and 
notwithstanding my Havildar-Major was twice sent to have 
the nuisance removed, yet it still continued with very little 
abatement until past midnight. I must desire that you will 
...prevent such an annoyance again occurring, for it is notonlv 
in direct disobedience of my standing orders that neither 
men or cattle should raako any sort of disturbance within my 
hearing, but it is absolutely Impossible that I should continue 
to perform my duty in my present state of health if my 
natural rest is thus. ..broken" 8 . 

Many months later he raided the Incident against Rossen- 
rode, who had annoyed him by a unwise request, and had 
aiaoe boen proved to have been the owner of the offending 
pony. "Ever since the commencement of Dsoember 1823, 
an order had prnvailod in my oarap that no noises were to be 
made by man or beast whioh might.. .disturb my rest. 



... It had never been violated until my camp was at SnnrentaH, 
when some neighing horses were fastened so near to ray ten! 
as to prevent my getting any sleep. This nuisance continued 
for three nights in succession acid, notwithstanding all my 
endeavours, I was unable to discover who were the promoter* 
of the riot. On the 4th flay I had a proclamation made... 
that the sentries had orders to turn all neighing horses and 
other noiay beasts out of camp, and a naik and 4 sepoys 
were directed to go the rounds and see thi* proclamation 
oarried into effect. 

" It now appeared who the real offender was that had set 
himself up in opposition to all authority. ... You were that 
person; ... it was a horse of yours which created the nuisance, 
and. ..when the Naik went to execute tho orders given him, 
your horse-keepers violently resisted him in the performance: 
nf his duty, and said that your neighing horses should not be 
removed without "cutting their throats". Disgraceful and 
insubordinate as this was in a civilised camp, yet it was 
triHing enmpared to your own conduct on the occasion. You 
were in the observatory at the time employed in registering 
the mean* of the angles, and you burst forth in a torrent of 
insolent railing towards me, which wonkl have more belitted 
a lowd scold in the purlieus of Billingsgate or Wapping, than 
a person who had been acoustomed to the decencies of life. 

"I will not here recapitulate what you said, nor should I 
have been no particular in detailing the above circumstances, 
but for your alluding to some debt of gratitude which you 
seem to think I owe you for some imaginary lerviee. I am 
not aware of any such debt, but I think it would be much 
more becoming in you to evince your gratitude to me for 
not handing up this disgraceful conduct of yours to the 
Supreme Government. ... 

"The lun-»ks which you despatched by dawk bangy arrived 
here last night but. ..owing to the oarele^s manner in whioh 
they were packed, they have been soaked through and through, 
and are very nearly destroyed [ 419 ]. I cannot conceire 
how any pnrson in his senses should think of uesua tell- 
ing such valuable documents in the height of the rainy 
season in any other than a tin ease. A mere wax-cloth 
covering can only furnish protection against alight showers, 
and is obviously altogether inefficient against heavy rains"*. 

Early in March Everest Applied to take leave to 
Europe after completing his compns. He had now 
beenin India 19 years. His resolution was confirmed 
by a return of his illness at the end of the month ; 
"After the last angles had been taken at Bhowrassa, 
an attack of my old complaint, more than usually 
violent, took place, so that e\ r en the motion of the 
palanqiieen caused the most intense agony. I whs 
conveyed to the house of.. .Major Feilding at Goonah* 
[ 447 ], where I remained some months, and then 
went to Calcutta. ..on my way to England" 7 . Loai*- 
ing Guna on 25th May, he marched to Cawnpore, 
and took boat down the Ganges on 4th July, arrg. 
Calcutta 12th August. He was granted furl, on sc. 
under boo. 14-10-25, sailing 11-1 1-25 [ 241, 246 ]. 

He asked to be placed on duty for the selection of 
suitable new insts., and also to take home copies of 
all his obsns. that he might there work out the 
results. Tho Directors refused to place him on 
duty, but welcomed his advice about the insts., 
and gave every facility in their selection [9. 246, 
257-60]. 

They refused at first to keep his appt. open, aajring that 
they were quite ready to appoint another officer to carry 
on the work, but no one suitable oould he found. "When 
in 1825 I was about to. ..return to England ; when in fact 
most men looked upon the close, not only of my connexion 
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with the Great Trigonometrical Survey, but of my earthly 
oareer, as.. .at hAnd, the Government of Bengal, in resolving 
to keep the aituation open during my absence, ... were not 
actuated by private regard. ..to me, for I had no interest 
with my Lord Amherst, and had never acquired the art of 
paying my court to the great, or gaining their favour by 
other means than deserving it. It was the difficulty of 
finding a competent suocessor that induced the step, and if 
a suitable person could have been met with, he would have 
been put in. ..immediately [ 242, 308, 445, 45S J" 1 . 

After much oorr. and several extensions of leave, the 
Directors refused to allow his full Indian salary, though 
Everest urged that 11 it had been open to him, instead of 
ooming to Europe, to go to the Cape, where under the 
regulations he would have been entitled to draw all his pay 
and allowances, and 5,'dthg of his salary as Superintendent 
of the Trigonometrical Survey, counting the period of leave 
also for pension on full pay of rank. ... whereas. ..for the last 
Id months, and for the first 6 month? of 1827, his time has 
been so much occupied that he has given up all society, and 
ba9 taken one expensive journey to Ireland, and frequent 
minor journevs on. ..the business of the Company". He wa9 
then awarded 11 the regimental allowances of.. .rank for the 
first months of 1827, and the regimental allowances 
together with the pay of.. .rank from November 1828 up 
to the date when you shall cease to be employed" 2 . 

He was allowed his exponces on Gt. Aro book, which contains 
vivid accounts of the country and his personal experiences, 
with revealing comments on Lambton and his asjts., freely 
quoted hereunder ref. ''Geo. Everest". He was further 
allowed "expense of 2 pounds a week, together with. ..con- 
tingent charges for writers & stationery. ..for adjusting & 
drawing up. ..the computations now completed. Expences 
may be incurred to prepare the matorials of the 5th Section 
of the Meridional Arc left incomplete at Colonel Lambton's 
death [ 246 ]. ... 

"Ref. the Astronomical Clock presented by you to the 
government of Bengal, and 2 copies of Taylor's Logarithms 
left by you in India for the Trigonometrical Survey, the 
Court has resolved to present you with a chronometer in 
return for the clock, and two Tables of Logarithms, whichever 
work you prefer" 8 . 

Not only did Everest spend much of his leave 
travelling in England and Ireland to visit units of 
the Trig. Svy. and inst. makers, but he also visited 
scientific instns. on the continent. A letter of 
29-5-28 was addressed to him at Rome 4 . 

He consulted Col. Colby 5 about new zenith sectors 
and apparatus for meast. of base-lines, and Col, 
Salmond [ 283 n.i ] about the work of the Trig. Svy. 
in general. He wrote a memoir of 70 paras, compar- 
ing work in Ireland with that in India*. 

He was elected member of the Astr. Soc, after the pre- 
sentation of his memoir on La Caille's work at the Cape 
[ 443 ], and a paper of his on spherical excess was read before 
the society on 9^4-24 7 . He was elected member of the 
Council 9-2-27, and read another paper, 13-3-29, on the 
subject of Pendulums ; "In consequence of a desire expressed 
by tho Court of Directors. ..that I should superintend a aet of 
experiments with the pendulums lately constructed for their 
Presidencies of Bengal and Bombay, and avail myself of 
that opportunity to give the gentlemen cadets educated at 
AddUoomhe some notion of the nature, objects, and use of 
these instruments", he Bpont some time investigating 
their errors and irregularities [ 254-5 ] 9 * H' 8 demonstrations 
to the cadets were made at the Royal Obsy., Greenwich 9 . 

His work during these years in England, and the 
contact of bis forceful personality, greatly impressed 



the Directors and, just as in the ease of Blacker 
this personal knowledge led them to appoint him 
SO. [ 301, 308 ]. Though he was still anxious to 
prolong his stay, the Directors insisted on his prompt 
return ; "if he should fail to arrive in Bengal within 
5 years from the date of quitting it, he will by law 
be out of the service" 10 . He rejoined at Calcutta 
more than a month within his time, and took over 
duty as SO. 8-10-30, to open a new era in the 
history both of the Surveyor General's Dept. and 
of the GTS. [ 264, 325-6, 432 ]. 

Everest's career in the GTS. can hardly be attributable to 
the education given at Marlow and the h'ma... at the latter of 
which, writes Markham, he "passed a brilliant examination" 
He reached India, moreover, at the early age of 16, and could 
have had little encouragement to develop his learning during 
his earlier years of mil. service. He must, however, havs 
displayed outstanding ability and a genius for overcoming 
practical difficulties to bring himself to the notice of the GG. 
His selection to be Lambton's asst. and understudy was 
indeed a fortunate one, and there were few of the Compauy'a 
young officers who would have made so fruitful a use of so 
short an apprenticeship before taking over so exacting a 
charge. His only possible rival for the appt. was James 
Garling" [ 30S, 342-3, 45° ]- 

He was prompt to note the disadvantages of 
much of the routine that Lambton had regarded 
as essential, and prompt also to snatch at devices 
and phenomena which promised escape from these 
handicaps. He was not afraid of backing his own 
views, and had indeed a genius for invention and 
mastery of essentials that worked more and more 
to the success of operations that called for ex- 
ceptional methods [121, 127, 186, 196, 210, 213, 
251-7]- 

The greatest years of his work began with hit 
Tetum in 1830. The years before had been years of 
apprenticeship from which he had drawn the utmost 
value [ 10, 93 ]. 

EWER, Walter, junr. BCS. 
b. 1784. d. 5-1-63. 

Writer 13-10-1800 ... Magte., Meerut, 27-10-25; 
ret. 24-1-39. 

Son of Walter Ewer, friend of Wm. Hickey and Judge at 
Calcutta High Court, at one time Govr. of Ft. Marlborough 
or Benkubn 11 , and Director EIC, 1792-5. 

FRS., FRAS. FRGS. 

DIB. 

Wounded at capture of ship Kent by French. 

"Well versed in music and astronomy" ; 1822, using 
telescope, was first to read inscriptions on Qutb, near Delhi. 

JASB. I, 1832 (550); II, 1833 (41); obsd. long, of 
Benares and other places [ 495 ] ; ib. IX, 1840 ( 808-20), long, 
of Sylhet. 

FAITHFUL(L), Richard Coventry. Ben. Inf. 
b. 9-11-1787. d. Moriidabad, 13-8-35. 

Ens. 22-3-06 ... Lt Col. 23-2-35. 
Son of Richord Coventry Faithful and Martha his wife. 
m„ Calcutta, 8-1-18, Miss Catharine Williams, who a. 
3-8-80, aged 83. . 
As J. XIX, 1836, Af Int. ( 138, 107 ) ; Hodson, II ( !»»)• 
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22-2-12, wounded tit siege of KtUinjar, whilst at tel. to 
pioneers, nf whom 41 were also wounded 1 , 

boo. 9-2-16, to svy. Calcutta suburbs [ 12 ] ; bmc. 
12-8-17. from Maj. of Bde., Cuttnck to be member of Tele- 
graph Cora. [ 270-1 ] ; 1818, Dep. Postmaster, Cuttack. 

FALLOWS, Rev. Fearon. Astronomer. 

b. 4^7-1789. d. Capetown, 25-7-31 ; 
bur. in obay. grounds. 

HM. Astronomer at Cape of Good Hope, 26-10-20. 

Son of a weaver, parish clerk to Rev. A. H. Horvey, 
vicar of Bridekirk. 

ed. by his father and at John's Coll. Cambridge; 3rd. 
wrangler 1813, John Herschell being senr. wrangler. 

m., 1-1-21, Marv Anne Hervey, dau. of father's patron. 

FRS. ; Gill ( viii-ix ) ; RAS. ( mn ), II ( 63 ). 

PrevioiiB to appt. had no practical experience in astrono- 
my ; arrd. Cape, 12-8-21. 

1821, assisted Everest in enquiries about work of 
La Cailla [443 ]; 1822, consulted by Hodgson 
regarding corr. ostr. long, obsnn. [ 187 ] ; 1823, 
helped Grant with obsns. for long, by lunar transits, 
and other obsns. at Cape [ 183, -155 J. 

FERGUSON, Rowland Burton. Ben. Inf. 
b. 5-7-1790. d. Chittagong, 12-12-25. 

Ens. 16-7-07 ... Capt. 12-1-25. 
Son of Wra. Ferguson, surg. 
Hodson, II ( 174 ). 

1812-4, survd. route of Ranigarh Batt., Hazari- 
bagh to Surguja, etc. 8 [ 47 ] ; 1817, survd. road from 
Gaya to Fatna [ 27 ]. 

boo. 21-10-17, appd. asst. to Everest on svy. of 
telegraph line to Chunar [ 270-2, 441-2 ] ; svy. closed 
16-10-18 ; June 1820-2, asst. to Playfair on construc- 
tion of towers, salary Rs. 100 pm. ; bco. 3-5-22, 
appd. to svy. Surguja ; completed 1823 [88, 201, 312 j. 
1826, Burmese War, Arakan. 

FEILDING, William George Augustus. 

Ben. Cav. 

b. 26-11-1784. d. 1868. 

Corn. 17-1-01 ... Lt Col. 17-5-29; ret. 27-4-33; 
Hon. Col. 28-4-54. 

Son of William Robert Feilding, and Mary Magdalene 
Hartley ( or Huntley ) his wife. L. F. Everest [ 441 ] calls 
him cousin to Earl of Denbigh, whose family name is spelt 
as here given, ftd- name "Feilding" on map of Gwalior 
described below. 

Hodson, II ( 181 ), spells name Fielding. 

1824-5, pa. in Gwalior State 1819 to Sept. 1830; took 
obsns. for lat. at Sironj [ 243 ] ; befriended Gerard, May 
1823, und Everest, May 1825, at Guna, his hdqrs. station 
C 246, 445. 452 ] 3 - 

mbio. 84 ( 45-7 ), svy. of Sindiah's country, showing 
theodolite bearings. 

Nov-Doo. 1830, Resdt. at Katmandu, Nepal. 

Godfather to Everest's eldest son, Lancelot 
Feilding [ 1853-1935 ], who describes friendship 
between him and his father 4 . Given copy nf Great 
Arc book in 1830. 



FISHER, Thomas. Ben. Inf. 

b. 25-3-1798. d. Gauhati, 24-7-47. 

Ens. 13-3-18 ... Maj. 10-2-47. 
Son of Thomas Fisher, of St. James', London, mi. 
Messenger 6 . 

m., Comilla, 1-11-23, Emily Maria, dau. of Win. Ter- 
raaneau of Sylhet, and suiter of Robt. Terranneau [ 507 ]. 
Hodson, II ( 185) ; III ( 723 ). 

First emp. in hm. Ordnanue Dept. ; 1817, appd. ps. 
to ambassador to Portugal, but preferred EIC. CJidetship. 

boo. 17-12-19, appd. to svy. Sylhet boundary, but did 
not start work till after rains 1820 [49-50, 79; pi. 19]; 
Mackenzie writes to him from Palta [ 477 n.i J, 20-3-20 ; *'I 
am very desirous of.. .seeing yon, and as I cannot go to town 
till next week, if you could with convenience to yourself 
como out for a day I should be happy to nee you here. 3 
hours of the tide in a bauleah will bring you here, & we have 
accomodation for you without any inconvenience. ... The 
Office is in Chouringhee, not far from the Military Auditor's"*. 

April 1821, held prisoner for about a week by Raja of 
Cachar [ 50, ,|it ] ; 14 Lieut. Fisher, Assistant in the Surveying 
Department, has been siezed and confined... whilst surveying 
our boundaries in the direction of Sylhet. He is confined 
at a place called.. .Kutchar, to the eastward of Sylhet. It is 
a very hilly country, and was conquered about two years 
ago from the aborigines by a foroe of about 600 men sent 
by the Burma Rajah. Fears are entertained of Lieut. 
Fisher's life, as much from the unheulthinoss of the climate- 
as from the cruelty of the Burmans" 7 . 

mrio. Misc. 6-0-22 ; 4 sections of ttrtidtic panoramas 
along Cachar frontier, 1821-2. 

bto. 1-8-22, appd. to rev. svy. of Sylhet under 
Comnr. [7,51, M4-5» 333> 3^9 ] «nd, 22-2-23, appd. 
daqmo. for svy. and general duties [51, 337 J. 8G. 
writes, 18-10-23; "I have so good an opinion of 
him that I would have been desirous of employing 
him in the centre of India, had I not foreseen the 
probability of his being useful when there should be 
any impending eastern fracas" 8 . 

Dec. 1823, diverted to mil. duties as the Burmese 
threat to frontier increased ; Govt, noted that as " he 
is employed j ust now both in the Judicial and 
Political Departments, and. ..also actually.. .employed 
on Commissariat and Quarter-Master General's duties, 
the Governor General in Council considers it expedient 
to leave him floating amongst the several depart- 
ments until a more favourable opportunity may 
offer for fixing him in some particular one" 9 , 

BTC. 21-5-24 ( 31 ), assumed ch. of comtnt, with rail, 
dett. at Badarpur from 9-1-24 10 ; 11-1-24, despatches from 
"Budderpore", Sylhet, show Fisher on General Staff, and 
in fdbk. of June 1824 Fisher notes that, "Accounts having 
been received of the Burmese army advancing again from 
Munnipoor into Cachar, and it appearing probable that the 
large force ( 20,000 men )... would move on Sylhet. the troops 
at Budderporr were withdrawn to this place, and instruc- 
tions given me to intrench some building of masonry conve- 
niently situated, with a vii'w to a regular defence until the 
arrival of reinforcements. 

"Employed from 5th to the 8th, inclusive, in laying 
down the outline, and in directing the construction of th« 
works with 50 convicts. About 100 men employed in cutting 
and preparing trees for palisades, and several blacksmiths 
employed in making picks, shovels, noils, ham mere. etc. 
Juno 0th. Received instructions... to reconnoitre closely 
and prepare a plan of the oountry eastward" 11 . 
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12-2-25, had parried svy. to within 25 m. of 
Msnipur [ 484 ]. 

btc. 4-8-26, to resume rev. svy. Sylhet Dist. 
[51, 145-8, 210-7, 3°5 ] : Sept. 182S, survd. "along 
the rivers to Mymensingh. and back over the hills 
to Bansicoirah, settling the boundary with the 
Kossyahs" 1 [52]. Oct. 1828 expecting "double- 
altitude instrument of delicate construction", made 
for him by Dollond [ 181, 183 ] ; antio. 34 ( 22 ), 
svy. of se, Sylhet to borders of Tippera Dist. and 
Tripura State ; many of Rennell's positions found 
"from ten to forty miles too much to the north", 
ib. 37 ( 28, 20 ), various route svys. between Sylhet 
and Sunamganj [434]- 

18 1 29, writes to SG. ; " la consequence of the barbarous 
murder of Lieutenants Bedingfield and Burlton at Nongklao 
[ 64, 423, 431 ], and the breaking out of hostilities with the 
Cossyahs, the troops in this quarter have taken the field, and 
my services accepted as needful with them. Not having 
had time to make up my field hooks for the past month, 
I hope yon will pass my certificate on the accompanying 
abstract as before [ 353-4 ]". 

B Pol C. 18-8-30 & btc. 29-0-30, placed under aog. 
of NE. Frontier for pol. oh. of Cavhar ; ib. 10-6-33, appd. 
Prinol. Asst. to ago. he. Frontier, in oh. of Cichar, "offg. 
Collr.", on consolidated alloc. Rs. 1,000. bbc. 12-1-36 ( 27 ), 
ordered to regtl. duty, as services can no longer be spared 
for civil employment. 

JASB. IX." 1840 ( 808^13 ) ; "Memoir of Sylhet, Kaohar 
and the adjacent districts" ; of much historical interest; p. 
826 describes Yerelst's ejtpn. to CachSr 1762-3 [ I, 82 ]. 

JASB. I. 1S32 (305-8), article on timber trade in Cachiir. 

1845, Comdt. 2nd Assam Lt. Inf. 

FITZGERALD, William Robert. Ben. Engrs. 
b. Cawnpore, 14r-12-1798. d. Calcutta, 
1-12-44. mi. Circular Rd. 

Ens. 1-9-1S ... Maj. 3-9^10. 
Son of Martin Fitzgerald, 15en Cav., & Barbara Loftie his 
wife, heroine of breach-of-promise case in 1792 [ II, 400]. 
od. Addiaoombe 1814-6. 

m., Calcutta, 19-5-25, Sarah, dau. of Robt. Fulcher, and 
probably sister of Robt. Page Fulcher, Ben. Inf. [ 474 ]. 
Hodson, II ( 190-4 ). 

1824-5, svy. of river embankments, Jessore Dist. 
[ 15 ] : Ben. Sel., Canals ( 5 ), Report on levels 
of Salt Lakes ; svys. embodied in Prinsep's Atlas 
of Ganges [ 14, 16 ]. 

Ben. Regr. 4 ( 15, 20 ), 6 ( 36 ) & MB.10. 48 ( 18 ), 
1829-30. svys. for new roads, Budge Budge to 
Paunehkoorah Ghat and Kidderpore to Diamond 
Harbour, with asst. Josiah Rowe. 

Ben. Regr. 38 ( 124 ), Sept. 1829, svy. of Gandak R. 
with embankmentB, Saran & Tirhut diets. 

1830 till death, engr. duties. Lower Provinces, including 
demolition of wrecks obstructing Hooghly navigation 9 ; Civ. 
Architect, and member of Survey Com. 

FORBES, William 3 Nairn. Ben. Engrs. 

b. 3-4-1796. d. at sea 1-5-55, nr. Aden, 
on voyage to England. 

Ens. 29-9-16 ... M Gen. 29-11-54. 
Son of John Forl«M, of Blackford, and Anno Margaret 
Gregory his wife. 



m., Calcutta, 1 8-6-36, Sarnh, dau. of Chas. Becket Green 
law, coroner of Calcutta. " 
ed. King's Coll., Aberdeen, and Edinburgh Uuiv 
Hodson, II ( 202 ) ; III ( 778-9 ). 

Attended svy. course with OS., his instructor lt l,i 
Dawson writing later, "Forbes, poor fellow, has been extreme' 
ly ill from the climate, but had struggled on, and io t 
thro' a very extensive survey of part of the Delta of thi 
Ganges" 4 . 

boo. 8-11-16, appd. to svy. embankments along Ganaw 
in Rajsh&hi Dist., fdbk. 14-1-to 4-3-17, jmio M "SO «H 
Sarda, 5-6-17 [ 15 ]. ■ - «. 

1819 to 1823, and from 1836 till death, Master of Mint 
Cnlcutta : architect of new Mint, 1831, and of St. Paul's 
Catli'. 

FOSTER, Robert. Bo. Engrs. 
Ij. 26-4-04. d. 4-6-42. 
Ens. 19-12-20 ... Capt. 4-7-32. 

Son of Rev. Robt. Foster and Elizabeth his wife. 

ed. Mlundell's Tiverton, and Addiscombe. 

m. Susan Augusta, dau. of Wm. Dowries PhiUott. 

Bo bc. 29-8-23, appd. t;> Deccan Svy; "Is acquainted 
with those branches of mathematics whioh are indispensably 
necessary for a surveyor who hopes to excel in his profession, 
and was also employed on a survey in England for some 
time. ... Having always had some duty to perform since lie 
joined the. Military College at Croydon to the present period, 
will bring with him that habit of application so necessary tn 
this department" - . 

1823-4, on trgn. along Bijapur-Gulbarga frontier, 
connecting with Garling's trgn. [129]; 1825, des- 
criptive memoir, with svy., of Ghats between Kusar 
and Hurun rivers; mbto. 127 ( 9 ), map of Kolhapur 
[ 126 n.3 ]. 

1836, Supg. Engr. roads Sc tanks, S. Konkan-Poona- 
Ahmndnagnr. 

Bo Oeo Soc P. 1839 ( 18-25 ); Description of the Cape 
of Aden. 

FRANKLIN, James. [ II, 397-8 ]. Ben. Cav. 
bapt. 6-5-1783. d. 31-8-34. 
Corn. 26-3-06 ... Maj. 7-7-33. 

Son of Willinghain and Hannah Franklin, and bro. of 
R. Adm. Sir John Franklin ( 1786-1847 ), bn., FB9., tbe 
arctic explorer. 

m., Cawnpore, 7-4-18, Margaret Maria Clements, dan. 
of Gen. Sir Thos. Brown [ II, 461 ] ; she m., 2nd., London, 
10-2-36, James Evans. 

FRS. ; ElMC. Ill ( 97 ) ; Hodson, II ( 214 ). 

1813-6, on svy. of Bundelkhand [II, 51-2]! 
March 1815, to regtl. duty, Nepal War [ 81 ]; Map 
of sw. Frontier, 1815, mrio. 96 ( 13 ). 

Pindari War, B9C. 25-11-15, appd. "secretary to Col. 
D'Auvcrgno,' and to the charge of the Guide and Intelligence 
Department with the field force under that offioers's com- 
mand", 14-11-15 to 8-2-16. 

Bao. 1-9-17, daqmo. 1st. el. [ 27, 335 ]• . . 

Maratha War, 1817-8, with Centre Div. ; mentioned: in 
despatches of Oen. Brown at capture of Jawad, 30-1-1B- 
Reports to SG., 18-8-19; "I was permitted to resume my 
survey duties in October 1815, but had scarcely begun before 
I was again called away to join the Troops under Colonf 
D'Auvcrgne intended to act againBt Saugor. I remained on 
this servioe until Maroh 1816, when I again resumed my 
labours, and continued them without intermission for seven 
months in that year and four in the next, untd the *ro 
April 1817, at which period I was forced into csntonmem 
by sickness. 

'Sandes, II 



1 DLK. M 7 1. = Sandea, II ( 1711). 1 not Walter, a* wrongly shewn p. I >. 1 Arden-Closo, 12-10-1946. ^fl^gu 
t 93-4). •from.Jopp, U-10-23, Bo MC. 98/1823 ( 308). ' Philip D'Auvergne ( 1762-1818 ) ; Bon. Inf. ; Ens. 1iiH;Um- 
•Govt. On.. 28-2-18. 
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"I remained sick at Keitah 1 until September 1817, when 
I was ordered to Cawnpore, and was afterwards employed 
with the Centre Division of the Grand Army, and on my 
being relieved from that duty, I obtained permission to 
remain at Cawnpore until the end of October 1818. I then 
marched to Keitah and t having received instruments from 
you in November, I proceeded to Phullehra and resumed my 
labours in the beginning of January 1819"' [ 3, 81-2, 200-1, 
394 )• 

DDn. 164 ( 21 ), 12-9-10, Mackenzie considers him 
for post of ASG. ; "Capt. Franklin is so well spoken 
of by everyone that I can have no prepossession but 
what is in his favour". Later complains of irregular- 
ity of Franklin's writing to quo. whilst employed 
under SG. [ 336-7, 348 ]. 

1820-1, on examination of maps in Govt, offices at 
Calcutta, and revision of map of Bundelkhend 
[ 290-1 ] a . 

EIMC. Ill ( 103 ) ; "In 1820, his health becoming delicate 
from constant service, he proceeded to Calcutta, where he 
was employed. ..colleoting and arranging geographical and 
other documents relating to the late campaign, and then 
proceeded to Singapore on aocount of his health. 

"Whilst at Singapore, finding no survey in existence, he 
made a survey of that island, and prepared a series of points 
to serve as a basis for a large harbour chart. He returned to 
Bengal in 1822 and was appointed to conduct a survey of 
about 60,000 sq. miles but, finding his health not thoroughly 
re-established, he proceeded to England on furlough". 

1823-6, furl. — 21-5-25, read Memoir on Bundelkhand 
before R As Soc. 4 — Feb. 1827, map of Bundelkhand, etc., 
engraved and pub. by Horsburgh. 

1827-8, survd. iron mines, Saugor and Bundelkhand ; 
applied unsuccessfully to succeed Vovsey as geologist to 
GTS.' f 301 ]• 

Tori, on mc. 1830. 

JASB. I, 1832 ( 281 ), sends to ASB. "collection of birds 
made during tour up the Ganges, ... and in the Vindhyan 
Range between Benares and Mandela on the Nerbuda". 

ib. II, 1833 ( 475-81 ), exbts. his geol. map of Bundel. 
khand. 

FRASER, George John. Ben. Cav. 

b. 14-5-1800. d. Aurangabad, 27-8-42 ; 

MI. 

Corn. 13-7-22 ... Capt. 12-11-38. 

Son of Edward Satchwell Fraser, of Recli?, co. Inverness, 
and Jane, dan. of Win. Fraser of Balnain, his wife ; bro., of 
J. B. Fraser ( 1783-1856 ) [ II, 398 ], and Wm. Fraser ( 1784- 
1835 ), bcs., of Rev. Bd. Delhi. [ 151 ]. 

m., Delhi, 12-9-32, WUhelmina, dau. of John Moore, of 
Liverpool. 

Hodson, II ( 217 ) : Crofton, II ( 11.1 ). 

bto. 9-11-26 ( 60 ), appd. Asst. Survr., Saharan- 
pur Rev. Svy. ; joined 1-1-27, on completion "3 
years actual regimental duty" ; continued on rev. 
svy. till 1835 ; Asst. to Resdt. N&gpur, 1836 till 
death [ 157, 165, 334 ]. 

GALE, John. Land Survr. ( ? ), England. 

Compiled tables from which a traverse could be 
laid down from rectangular co-ordiuatea instead of 
from bearings and distances. 

Formulated a simple method of calculating the 
contents of an area from the rectangular co-ordinates 
of the successivo traverse stations enclosing it. 



Both these valuable aids to surveying wore pub. 
in Geometrical it Graphical Essays by Geo. Adams, 
junr., London, 1st edn. 1791, the table forming an 
appx. In the 4th edn., 1813, the table was issued 
as Beparate vol., price 2s 6d.' 

Gale's system was first adopted by Oliver on the 
Delhi rev. svy. in 1822, and at once adopted gener- 
ally under the orders of Hodgson as RSG. [ 148, 160 ]. 
To this very day it forms the basia of all traverse 
survey in India'. Surveyors often referred to it as 
Gale's Universal Theorem [ 148 n.i ]. 

The projection of a traverse by rectangular co-ordinates is 
described by John Love in his Geodaisia, or the Art of Sur. 
veying, 2nd edn. pub. London, 1715, and a Table for the 
purpose is given. All other early writers confine themselvea 
to the protraction from bearing and distance*. 

The deduction of areas by sum of products is described on 
pp. 488 of Chas. Hutton's Treatise on Mensuration, Neweastle- 
on-Tyne, 1770, where Huttou refers to this as Thoa. Burgh's 
"method to determine the areo9 of right line figures". 

Doubtless Gale was familiar with the works of Love, 
Burgh, and Hutton. 

Nothing certain is known of John Gale himself 
beyond infn. given by Adams in his Geometrical... 
Essays, but it is a fair presumption that he was the 
author of Cabinet of Knowledge, by J. Gale, 1st edn. 
1796 ; 2nd. 1797 ; 3rd. 1800, 4th 1808. 

The following are extracts from Adams' Essays : 

pp. iv-v refer to "valuable communications of Mr. 
Gale. ... Mr. Gale's improvements.. .consist, first, in 
a new method of plotting. ..from the northings and 
southings, eastings and westings, taken out of the 
table which forms the appendix to this work. ... 

"The next improvement consists in a new method 
of determining the area, with superior accuracy, from 
the northings. ..and westings, without any regard to 
the plot or draught, by an easy computation ". 

In a footnote Gale is desoribed as "a gentleman well 
known for his ingenious publications on finance "'. 

p. xiv, describes the Appx. as "A Table of the Northings... 
Westings, to every degree and fifteenth minute of the Quad- 
rant, radius from 1 to 100, with all the intermediate numbers 
computed to three places of decimals". 

pp. 299-310 include description of the circumferentor. 
"with Mr. Gale's method of using it", an elementary account 
of normal theodolite boundary survey. 

pp. 329-33 describe "Mr. Gale's method" of plotting 
from his Table, with the normal traverse set-up. 

p. 339. "These computations are of much further me in 
determining the urea or quantity of land in the survey, 
which cannot be ascertained with equal accuracy in any 
other way". 

The Cabinet of Knowledge contains "Miscellaneous Recrea- 
tions, ... moral and philosophical essays, propositions natural 
and metaphysical, experiments, ... including card deceptions. 
... ( Being the essence taken from tho Lady's. Gentlemen's, 
... Diaries)". London. Printed by W. Kemmish [ 1796 ]. 
12mo. pp. 350. pis. 81. 

The contents include — Moral & Religious Talks— Nature 

of Eclipses — Calendar — Card Tricks— Problems of Numbers 

Camera Obsoura— to Measure the Depth of tho Sea — Queries 
& Paradoxes — Optical Definitions — Light & Heat. 

Similar calendars, almanacs, and diaries were popular at 
that period, and su.h distinguished matkns. w Hutton and 
Reuben Burrow made money in this way [I, 316]. 



'40 m, w. of Biinda [ II, 50 n.i ]. ' DDn. 69 ( 11 ). * DDn. 166, M 331 : maps of sw. Frontier, MRIO. 96 ( 13-8 ). 
'R At Six. Tram. I, 1827 ( 259 ). ■ BTC. 25-5-and l-fl-26. "2nd edn. od. by Wm. Jones, 1797 ; 3rd, 1800. 'Thuillier* 
Smyth ( 273-84 ) ; Ency Brit. 9th edn. 1887, Survey, by Gen. J. T. Walker. 'even as late as Bnzy Brit. 7th edn. 1842. »no 
such pubns. traced. 
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Prolonged research in libraries and registers, London, 
Oxford, and Bristol, have failed to fix the identity of Adams' 
collaborator, though the name John Gale is frequent between 
17S0 and 1820, especially in London and the West. 

A John Gale served in the Customs Dept. in London, 
being appd. Western Clerk 1 and Examnr. of Stationery 
@ £130 pa., 20-6-1787, and promoted Sec. @ £400 pa. 
from 23-2-1788. He read. 29-7-91. His letters and auto- 
graphs are those of an educated man of mnture age*. 

A John Gale "Esq." d. 19-10-1B14 in Charles St., Covent 
Gdn. ; Qent* Mag. 84 ( 502 ). 

A John Gale, of Pall Mall Place, St. James', Westminster, 
left will, proved 1823, with mention of a wife Harriett, and 
bro. Wm., of Customs Ho. London. 

Our man may have been a scholar rather than 
Burveyor, but was obviously of practical bent, and 
must have had some education in survg. and maths. 
He may possibly have assisted Adams in producing 
other prof, pubns. 

GARDEN, William [ II, 399 ]. Ben. Inf. 
bapt. 8-3-1790. d. 29-7-52. 

Ens. 29-11-13 ... Bt. Col. 2-8-50. 
Son of Alexander Garden and Grizcl McCorabie his wife, 
ed. King's Coll. Aberdeen. 
CB. ; ADC. 

Hodson, II ( 246 ) ; III ( 792 ). 

BGO. 1-1-17, appd. daqmg., 3rd. cl., whilst with 1st. 
Div. Grand Army; ib., 31-H-17, to svy. frontier between 
Nepal and Champaran [ 19 ]; 1818-9, aurvd. routes in Ron LI- 
khand [ 27 ] with occasional latitudes and 2-inch plan of 
Bareilly Cants., meio. 32 (1-61); "will form very good 
geographicaj material" 3 ; bgo. 16-10-19, daqmo. 1st. cl. 

^1823, as aqmo., Malwa Force, survd, mutes to Saugor and 
Hoshangabad ; DDn. 193 ( 87 ), 11-11-24, Readt. Indore 
■writes; "Captain Garden, ... un officer of superior intell- 
igence, being the last dry season engaged in a survey of 
the Vindhya range, ... I [ requested ] him to make a particular 
inspection of the Bpace... between Jaun and Simrola. ... On 
the ground of Captain Garden's report, ...the Pioneers... at 
Mow should be employed on the improvement of the Simrol 
Ghaut 4 , and the road onwards to Asseergurh" [ 87 ]. 

Later had distinguished career in qmo.'s dept [337]. 
1839-40, Afghan War; mbio. Ill (4-7), 1839, svy. of 
route Kandahar via Kabul to Attock. 

GARLING, James [ II, 399 ]. Mad. Inf. 

b. 16-5-1784. d. 4-6-20, of cholera at 

Hyderabad. 

Lieut. 21-9-04 ... Bt. Capt. 1-1-18. 

Son of John Frederick and Caroline Oarling, of London. 

April 1805, MM., cl. I [II, 320]; asst. instr. 
from April 1808 to Oct. 1811 [ 105 ]. 

1810-3, in ch. Goa svy. [ II, 156-8 ; in, 94. 196 ] ; 
1813-5, in ch. of Sonda svy. [ II, 158-9 ], returning 
to Madras, Sept. 1815. 

moo. 10-5-18, appd. to ch. svy. of Nizam's 
Dominions [94, 97p "4-7. "9, 125. 2°7~ 8 . 281, 339, 

401, 417,474 ]• 

Recognized by Lambton as sarvr. and trgtr. of high 
qualifications [II, 246; III, 121, 129-30, 207, 237, 257]. 
Everest's only rival for nomination as Lambton'B asst. on 
GTS. [ 342-3, 446 ], Riddell writing to Mackenzie, 26-3-18 ; 
"1 have no doubt that Colonel Lambton is endeavouring 
to get his department increased that Garling may have an 



opportunity of joining it. Should this be the oase il « 11 
illustrate what you have all along thought of the'latj'' 
intention "» [ 476 ]. ' * 

Protested without success against appt. of Riddell 
ASG. at Madras, on grounds of seniority, for some timl 
subscribing his letters as Asst. SO. [ 316-8 ]. Was obvionT 
making himself difficult, and Mackenzie writes to Riddell- 
"What orders have you been sending to Garling that ha 
only finds fault with your designation in office ! J wjj-J 
much to have conciliated that gentleman, but find it diffiouJi 
or rather impossible. ... 

"I am surprized at his being at Darwar. I consider it 
entirely out of his province. I must soon turn my attention 
to Mr. Garling's surveys, as I cannot see.. .how he is employed. 
I think he, at all events, might let your case alone"*. 

Reference was made to the Supreme Govt., who supported 
Mackenzie's view "that the appointment of Lieut. Riddell 
to the provisional charge of the survey department was not 
calculated to throw the slightest degree of discredit on Lieut. 
Garling's character or professional pretensions, as being 
consistent indeed with the usage of other branches of the 
military service with regard to staff appointments " T . 

Riddell also wrote that he had "heard privately that 
Garling's objection was treated as a trifle, and as contrary 
to every precedent in this Presidency" 8 [477, 497]. 

Garling did not accept the decision with kindness, and 
Mackenzie writes to Mountford a few months later ; "Mr. 
Garling.. .may with equal reason complain of you. ... As my 
sentiments have been so little acceptable, ... I do not wish 
to trouble him further than when my strict duty requires 
correspondence"". Altogether there was a considerable lsck 
of good feeling between Garling and the SG., which was not 
remedied when Garling pushed his svy. beyond the w. 
frontiers of the Nizam's territories without formal sanction, 
and appeared to be suiting his programme to the wishes of 
the Resdt., Henry Russell, rather than keoping to the SG.'i 
rigid instns. [4-5. 115-7, 304 n.2 ]. 

Mackenzie thanks Mountford for communicating "Captain 
Garling's intention of coming to Caloutta on the subject of 
his grievances. ... Some time ago Mr. Garling mentioned 
something about ooming to Calcutta. ... I took no notice 
because I considered it neither serious nor necessary. ... 
Several of Mr. Garling's letters to me have been unanswered 
for some time, as it is impossible for me to reply to all 
private letters" 10 . 

In spite, however, of this lack of mutual sympathy, 
Mackenzie had a high opinion of Garling's prof, 
qualifications, and was deeply grieved at the news of 
his sudden death [ 117, 341, 459 ]. His brother officers 
were particularly distressed, and Conner writes j 

"The account of poor Garling's death has filled me with 
the deepest affliction — so accustomed to associate him with 
all my most agreeable remembranoes — so intimately united 
by ties of indissoluble friendship — -so early known — so deeply 
regarded — I feel his loss as the severest calamity, for we 
rarely appreciate the just value. ..till tis without our reach. 
Always attached to his many amiable virtues, and respeoting 
the rectitude of his principles, I suffer the misery of feeling 
his full worth at the moment I have to deplore his death ; 
and memory, as if to aggravate those sentiments, retraces all 
the scenes of our long intercourse, whose harmony was never 
for a moment ruffled [ 433 ]. ... 

"My regret for the loss of this excellent fellow has been 
feebly expressed. ... We both [ Ward & Conner ] agree with 
you that he was as amiable in private life as zealous ana 
capable as a public servant. As such the department h«« 
severely suffered. ... . 

"I am very glad you have taken means to secure tw 
books and instruments. He had some valuable ones wnren 
will be almost useless to anyone...not in the departmonV- 
the Camera Lucida — ...tent — ... 



1 dealing with Customs matters of 42 ports sw. from Roohester to Wales. 
1790 ) and PRO/Cuitoms/18/433-4, 459. * Everest, 17-8-31, DDn. 285 ( 208 ). 
pi. 24). • DDn. 161 ( 148). • DDn. 158 ( 301. 304 ); 7-10 4 23-11-17. 
•DDn. 151 (211 ), 1-7-18. • DDn. 149 ( 9 ), 2-11-18. "ib. ( 51 ), 23-3-19. 



• BM Addf MS. 38225 ( If. 48, 110 MM 
•Simrol Ghat, 20 m. S. of Indore [ 
' DDn. 133 ( 97-9 ), 15-5-18 ; MMC. 18-»" 1B - 
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"I request the Encyclopedia may nut be put up fur sale — 
poor fellow — it was our joint property, a sort of family con- 
cern, that was more valuable aa bolonging to both, and one 
that I have now a melancholy interest in. In fact, ... a 
feeling entirely independent of the property itself makes me 
most solicitouB to have the books" 1 . 

Poor Conner ! He was to follow Garling in less than 
twelve months. 

GARSTIN, Edward [ II, 399"4<>o ]■ 

Ben. Engrs. b. Chunar, 6-2-1794. 
d. 13-7-71 ; Bangalore. 

Ens. tt-5-15 ... Gen. 1-3-67. 
Son of John Garatin, Ben. Engrs., SG. Bengal 1808-13, 
and Mary his wife [ IT, 400 ]. 

m., Calcutta, 26-7-36, Mary Anne, dau. of Adam Duffin. 
Hodson, II ( 252-3 ). 

1814-5, Nepal War ; asst. survr. under Hodgson on Nepal 
frontier [ II, 41-2 ]. 

boo. 31-8-15, with Hodgson to svy. of Garhwal & 8innflr 
[29-31, 459]. being employed near Sabathu. Read. Nov. 
1816, ns alines, did not meet the heavy expenses of work in 
the hills I 32, 346]; ib. 6-6-17, "to carry on the Public 
Works at Ludbiana". 

ib M 1-1-20, "to survey the Julioonah Creek for.. .ascertain- 
ing the feasibility of opening through it a channel of com- 
munication between the Hooghly and the Issainutty", 
commencing from 17-12-19 [15, 2T2 ]. 1834, as officer of 
PWD., survd. various roads in lower Bengal 8 . 

Had distinguished career as engr. 

GERARD, Alexander [ II, 402 ]. Ben. Inf. 
b. 17-2-1792. d. 18-12-39. 

Ens. 0-9-08 ... f'apt. 13-o-?5; ret. 15-2-36. 

Son of Gilbert Gerard, dd. of King's Coll., Aberdeen, and 
Helen his wife, dau. of John Duncan, Provost of Aberdeen j 
bro. of Patrick ( 1794-1848), Ben. Inf. ( DNB. ; DIB, ; 
Hodson ), and of James Gilbert ( 1795-1*35 ), Ben. Med. 
{ DNB. ; DIB. ) [40-1 ]. 

DNB. ; DIB. ; Hodson, II ( 259-60 ). 

1814-5, on rev. svy.. Saharanpur, under lid. of 
Comnrs. TJP. [ II, 180 ; III, 35, 37, 134, 149-50 ]. 

"These provinces", writes Anne JDenne in 1808, "having 
been newly conquered, ... had as yet paid no revenue to 
Government, who. ..appointed two Commissioners to survey 
them, and form an estimate of what they were capable of 
furnishing. ... On the 1st day of December 1808, attended 
by a regiment of seapoys and a numerous retinuo, we travel* 
led in the suite of the Commissioners towards Delhi. ... Onr 
line of march, including cattle, baggage-waggons, and follo- 
wers, extended more than a mile ". After tour in Rohilkhand, 
returned to hdqra. at Fatehgarh 8 [ 151 ]. 

6-1-15, withdrawn for regtl. duty, Nepal War ; Dec. 
1815 to Feb. 1819, again on rev. svy., Saharanpur, 
Moradabad, and Dehra Dun [ 22-3, 157, 178, 201-2, 
204, 218 ]. 1819, joined Sirmoor Batt. at Dehra 
Dun ( 197 n.2, 452 n.4). 

Obsd. from B had raj hill, cutting initials on survrs'. stone 
below Persian name jJjO U «to or Lady of the Moon [ 178 ; 
pi. 5, reverse ]. Maps drawn by his asst. Blandford [ 297, 
347. 360. 425 : pl- 3 ]• 

Both in 1817 and 1818 spent two or three months 
in the hills, making journeys from Sabathu, through 
Simla, to Kotgarh where his bro. Patrick was sta- 
tioned during rains, and up the Sutlej valley which 
was then practically unknown [ 30, 40-5 ]. 

1817, left Sabathu 27th. Aug., reached Rarang, 10 m. NS. 
of Chini, 20th Sept., and was back at Sabathu 14th Oct., 



having made rough svy. with astr. obena. [ 40 J. 

1818, loft Sabathu with his bro. Jamca, 21st Sept., reached 
Shipki 12th Oct., returned to Sabathu 22nd Nov., and was 
back at work in the Dun by 26th. An account of this 2nd 
journey appears in JASB*. 

17th Oct. describes march over Nako Paw; "The people 
with the perambulator and theodolite missed the way and 
did not arrive till midnight, and their hands and feet were 
almost frozen". They climbed to top of peak, 19,411 ft. 
above the sea. "It was 4 p.m. when we gained the summit, 
so we had no time to make half the observations we wished. 
... Whilst I was setting up the large theodolite my brother 
tried three excellent barometers which we had the satisfaction 
to see stand exactly at the same point". They got back to 
Sabathu on 24th Nov. 

Sent SG. a note on weather conditions ; "I have not had 
a groat deal of experience in the mountain regions, but .shall 
give the results of my own observations, and in a short time 
hope.. .to furnish you with a more correct information regard- 
ing the weather from my brother, who has resided above 
three years in the hills, a great part of which time he has 
kept a meteorological journal. 

"October, November, are the most favourable months, the 
atmosphere being then more clear than at any time. Decem- 
ber, January, are rather worse than in the low lands adjoining 
the hills, there being much snow. In February, March, it 
is sometimes practicable to carry on field operations, but 
more frequently not, esi>ecially in mountains above 7,000 
feet high, when the roads are commonly blocked with simw. 

"April, May, are capital months, but the atmosphere is 
not so clear aa in Ootoher. November. The beginning of 
June is sometimes pretty good, but there is alwava a dense 
haze. The end of June, July, August. September, are the 
worst months, and although the roads are not, as in the 
plains, subject to inuudations, yet it is scarcely possible to 
get an observation of the sun or stars above once in 10 or 12 
days ; the big hills are involved in clouds. There is some- 
times, however, a clear fortnight in August" 1 . 

1821, made 3rd journey. Leaving Sabathu with 
James early in June, he travelled alone after 23rd, 
and visit big the Baspa valley got well beyond 
Shipki, returning to Kotgarh 29th Sept 1 . Though 
Chinese guards prevented his working e. towards 
Gangotri or Lake Manasarowar [ pis. 5, 6 ], ho added 
considerably to his svys. The memoir of his Map 
of Koonawar, was sd. 26-7-26 [ 41 ]. 

"In the Transactions of the Royal Asiatic Society, vol. I, 
part II, is a paper on the Valley of the Setlej River in the 
Himalaya Mountains, from the Journal of Capt. A. Gerard, 
with remarks by H. T. f'olebrooke, Esq., which contains so 
much curious and interesting matter" 7 . 

In 1822 Alex, and James joined Lloyd and Robt. Close 
[ II, 417 n.4 ] at Kotgarh for a journey to the Barendo 
Pass, travelling by the upper Jumna valleys [II, 417; III, 
42 ]. They left Kotgarh 5-6-22. reaching Barendo on 
12th. By obsns. of boiling water, Gerard deduced height of 
the pass to be 16,095 feet. 

With Lloyd's Narrative? was pub. Alexander's Account of 
an Attempt [ 1821 ] to penetrate by Bakhur to Garoo and 
the Lake Manamrotvara and also a letter from James "detail- 
ing a visit to the Shatool and Boorendo passes for the 
purpose of determining the line of Perpetual Snow on the 
southern face of the Himalaya". The two vols., with 
Gerard's maps were pub. 1840, od. by Geo. Lloyd,* who had 
aced. the 1822 expn. as a child of 7. The second vol. give* 
Alex's, narrative in which he discussed the heights of peaks 
obsd. by his bros. Patrick and James as well aa by himself, 
and compares them with those hy Herbert pub. in Aa B. 9 
XIV [ 204 ]. 

A further account of all Gerard's Himalayan 
journeys, with a map, was pub. in 1841 by Geo. 



1 to Mount ford ; DDn. 149 ( 123 a ), 28-6-20. ■ Ben Rcgr., ( 38 ). 3 Anne Deane ( 139 ). * JASB. XI, 1843 ( 363-91 >- 
*DDn. 212 ( 3 ), 25-11-18. »IO Maps ( 27 ) : Edinburgh, I, 1824 ( 41 ) ; Lloyd, II. 7 As J. 1826 ( 333, 427 >. "Lloyd, I. 
•kd. by shot-gun acoident. Thebes. Egvpt, 10-10-43, JRGS., 1844 ( xlviii ). 
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Lloyd under the title An Account of Koonawur in the 
Himalaya 

Describing a tour to the upper Sutlej in 1843, J. D. Cun- 
ningham regrets "that the Gerard's did not employ the same 
accuracy in general description which they brought to hear 
with so much success in ascertaining positions unci in measur- 
ing the heights of mountains". 

His bro. Alexander comments, 1847. after a visit to Ladakh 
via Kulu, on " the strange belief of the Gerard's that the snowy 
peaks to the north-eastward of Spiti and Lahul exceeded in 
height all that they had seen of the Himalayas. The Baron 
Humboldt.. .calls it an unfounded surmise, in which opinion 
I cordially agree, and I believe that I am fully borne out by 
the observations of Moorcroft nnd Trebeck when crossing 
the Kandu La" a [ 43 ]. 

In 1822, the SG. obtained his appt. for a svy. into 
Malwa and Rajputana* [ 3, 89, 361, 371 ]. 

"Lieut. Gerard, an experienced and very able surveyor 
who was formerly employed under the Board of Commis- 
sioners in Rohilcund, but who for some years pnst had been 
disabled by ill-health from exerting his talents in the plains, 
having now by n long residence in the Hills re-established 
his health, he is ready to undertake the survey. ... 

"He is a surveyor of more than common talent, an expert 
practical astronomer, and conversant in the use of chrono- 
meters and also barometers, ... and has...a good collection of 
valuable instruments. "He is, l>esides, u person of a respect- 
able character, and his conduct is calculated to conciliate, 
and not offend, the people of tho countries in which he 
must act. ... 

"If Government.. .order, ...I will direct Lieut. Gerard, 
who is at present doing duty with the Sirraoor Battalion 4 , 
to proceed to Agra and commence the survey at the close 
of the rains, and. ..in the course of one season he will. ..com- 
plete the desired outline, and. ..assign to each of the principal 
places in it its true position in latitude and longitude, as 
well as to shew its height above the sea ; and, as I will direct 
him to take barometrical observations between Sahara npoor 
and Agra, we shall he able to complete the sections of level 
from Cape Comorin to the 32nd degree of latitude in Tar* 
tary"*. 

Leaving Sabathu 8-10-22, Gerard halted nr. Taj 
at Agra 21-11-22 to 27-1-23, taking astr. obana., and 
then ran his svy. through Gwalior and Sironj to 
Bhopal, staying with George Feilding at Guna 3rd 
to 18th May [ 447 ]. Returned to Gwalior 2nd June ; 
remained there, seriously ill, till 13th Sept. when 
he moved to Agra. At end of Dec. he set out on 
svy. w. to Kotah and Nimach. He again fell sick, 
but writes to SG. from Nimach, 24-4-24, sending 
results of astr. obsns. ; ** I consider the observations 
of Antares very valuable, since this phenomenon was 
visible in Europe, & an occulation of so bright a star 
does not generally happen oftener than once in 6 or 
6 years [ 180 ]. 

"I am now. ..on political duty under.. .Major 
General Sir D. Ochterlony [ II, 472 ; III, 89 ], & I 
am to act for...[ the ] Agent in Bangur, who will be 
absent from this station for some months"*; kept 
on to be apo. at Nasirabad nr. Ajmer. 

Blacker considered this svy. " more important, and 
more scientific, than any which have fallen under ray 
inspection*' 7 . He tried more than once to get 
Gerard back, hut owing t<» bad health and pol. 



duties it was not till Sept. 1826 that he was avail 
able [ 25, 90, 175* 3°5-6, 371 ]. Once again his work 
was cut short by fever which had troubled him 
"every year for these last six years". 

Oct. 1828 left Calcutta by boat for Fatehgarh, "havim 
...a very valuable set of instruments, partly his own pro- 
perty, and partly that of the Government, and two European 
boys.. .from the Revenue Survey Department 9 . ... He wag 
instructed. ..to make the best use' of the time he must pass in 
boats by.. .assiduous attention to the barometer, to determine 
the differences of level of tho river aa he proceeded, and 
generally to take an many astronomionl observations... as he 
could" . From Fatehgarh he travelled by palanquin dik 
to Agra and back to get a good value by 'chronometer for 
the long, of Agra [ 180 ]. Returning to Agra he made another 
trip to Kasganj, about 70 m. to Nff., but waa driven bock 
by further attacks of fever. 

He was then held up several months at Agra till the SO., 
impatient at receiving neither fdbks. nor mo., obtained hi* 
discharge. Gerard was genuinely ill, and it is doubtful 
whether, even had Hodgson shown more forbearance, he 
would have been oble to carry on further svy. in the plains. 
He writes, 17-H-27 ; 

"I have as yet not been able to commence my mnroh to 
the westward, from rain and bad weather. Severe ill-health 
has rendered me unable to take any observations for some 
time past, and if I do not get better of an extreme oppression 
at the cheat soon, 1 shall be obliged to resign the Survey, 
as it pains me very much to stoop to write ; and indeed I 
have been under the necessity of leaving off writing almost 
wholly lately. ... 

"If I am not able to conduct the survey after tho end of 
the rainy season, 1 shall resign and apply for leave of absence, 
as I have more than once been very strongly recommended 
either to go to sea or the hills, I did not attend to the 
surgeon's advice, and after staying so long in the plains... 
/ could not now get a medical ctftijicatt if I wishtd 
for one" 10 . 

He suggested that some of the SG.'s letters had gone 
astray ; "Most of my letters have lately been travelling over 
Rajpoot ana & Malwa. Two followed my brother [James] 
to Labour, whither he was gent by Lord Amherst with the 
mission to attend upon Runjeet Singh, who was very ill. 
It is no un usual thing for my brothers to receive my letters, 
and me to get theirs, especially Patrick's, he and myself 
being... Captain, there being no distinction made in the 
Peraian direction" 11 . 

He writes later from Fatehpur, 28-11-27; "Yesterday 
evening I had an interview with His Excellency the Com- 
mander-in-Chief, to whom I stated that the exposure I 
endured in the hot weather, when going by dawk with the 
chronometers to ascertain differences of longitude, was the 
principal cause that brought on a severe fever, which pre- 
vented me from sending regular reports, which was the 
reason I waa removed from the survey of Malwa [9°, 358].— 

"His Lordship replied that he remembered my being 
removed from the survey because I was unfit to do my duty 
from illness, but it had not made the least unfavourable 
impression upon Government respecting me. He desired me 
to write you — say so— [ and ] mention that I had seen him- 
In his opinion, if my health admitted, there would be no 
difficulty in getting mere-appointed"". We have no record 
of his being again employed on svy. or Himalayan travel. 

James, his doctor bro., accd. Barnes into Central 
Asia in 1833 as far as Bukhara, an effort which 
shattered his health. He was held up by illness ftt 
Meshed and Herat, but continued to take obsns. and 
notes aa far as Peshawar. He "died worn out at 
Sabathu", 31-3-35. 



l Koonnvmr. *JASB. XIIT, 1H44 ( 240); XVII, 1845 (230). 3 from Oh. Soc. to 80., 1-11-22, DDn. 1M 
Gerard "lately" apprl. axil, to Rosrlt. in Malwa. « later the 2nd Goorkha Rifles. * DDn. 03 ( 32 ) & 108 ( 93 )■ J8 
•MRIO. M312 (118). 'DDn. 220 (35), 12-T-24. • Edward & Michael Shiella [365]. 9 DDn. 201 ( 332), 1' 
10 DDn. 220 (286). 11 DDn. 212 (313-4), Sept. 1827. "ib. (329-30), 2H-1I-27. 
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"Alexander got leave of absence on pur pole to 
prepare a map of James' route from his notes, for 
he had observed the bearings, estimated the distances, 
and noted all the villages, all the way from Herat 
to the Indus", and, writes Alex., Aberdeen, 18-10-39, 
"It was a splendid map. It measured 10 feet long 
by 3 feet broad, on the scale of 5 miles to an inch 1 . 
At my brother's dying request I presented it to 
Sir Charles Metoalfe, then Governor General, from 
whom I received a thousand thanks. The map is 
now with the Army of the Indus, and I was gratified 
to hear that, as far as they had gone, they had found 
the positions of the places, and accounts of the roads, 
wonderfully correct considering the distances were 
estimated by time, and the bearings taken with a 
small pocket compass" 2 . 

Alexander ret. 15-2-36 and, writes Lloyd — "from 
the fatigues he had for many years undergone, 
together with a fever which since his return to 
England has periodically attacked him — his frame 
and constitution were shattered ". He d. at Aberdeen, 
"his native town, ... after 3 days illness" 3 . 

JASH. XI, lSti (4711-551 ), Vocabulary of Kunawnr 
languages. 

GERARD, Patrick. Ben. Inf. 

b. 11-6-1794. d. Simla, 4r-10-48; 

mi., cart rd. cem. 

Ens. 19 8-12 ... Opt. 11-4-28; inv. 6-3-32. with 
permission to reside in the Hills, 
bro. of Alexander and James Gerard [ sup ]. DNB. ; DIB. 
1817-32, served practically continuously with 1st Xassiri 
Batt. [30 n.7, 40 n.5 ] at Sabathu and Kotgarh. A great 
gardener. 

1819, with James Herbert on journey up Sutlej valley 
[38, 42, 204-5, 457 ]. 

Kept regular meteorl. and barometer records; abstract for 
1819-20, with list of heights fixed by boiling point of water. 
3ASB. II, Dec. 1833 ( fl 15-22 )* [ 273 ]. " By the mean of a 
whole year's barometrical observations Soobathoo was found 
to be 4,205 feet, above the level of the sea" [ 204 ]. 

In "statement of the weather at Kotgarh and Soobathoo", 
1819-21, Patrick adds an interesting note about Simla; 

''During the years 1819-20 and 21, Simla was no place of 
resort for invalids and visitors, except for a few officers be- 
longing to the 1st Nussoeree Batt. stationed at Soobathoo, 
and thither they proceeded for the hottest months, May and 
June, till the rains had fairly set in. 

"In 1810 a double-poled tent was pitched by Lieutenant... 
R. Ross 6 on the n.W. extremity of the ridge. ... In 1822 the 
first permanent cottage of the usual materials — stone and 
timber, roofed with pine- wood shingles — was erected... by 
Captain.. ,C. P. Kennedy, the suocessor of Lieut. R. Ross as 
Assistant Political Agent for the Protected Hill States' 11 . 

GIBBINGS, John. Mad. Inf. 

b. 24r-7-1793. d. 9-1-18, of wounds 
received at Mehidpur [83 n.4], 21-12-17. 

Ens. 4-8-10 ... Lieut. 11-11-14. 

Twin Hon, with Robert [inf], of Rev. Richard Gibbings, 
of Gibbings Grove, co. Cork, and Catharine his 2nd. wife. 

July 1815, Mill,, cl. IX [II, 321 ]; 1817, aqmo. 2nd el.. 
Svy. Branch. 

Kaye, H (214); Malcolm's despatch 22-12-17, 44 Am 
much indebted. ..to Liout. Gibbings, ...who was wounded 
when advancing against the guns". 



GIBBINGS, Robert. Mad. Inf. 

b. 24-7-1793. d. 12-4-26, At sea, 
off Mangftlore. 

Em. 19-8-09 ... Capt. 1-5-24. 
Twin bro. of John [aup J. 

m., Oct. 1822, Frances, dau. of Maj. Henry Yards, Mad. 
Eur. 

July 1815, mmi., cl. IX [II, 321 1; 15-10-18, under 
orders of Nagpur Bubsy. Force, to be employed on %rj. 
under aqmo., survg. passe** in Nagpur territories [ 83 ] ; 
moo. 17-3-17, on svy. in Berar under SG. 

6-4-18, to act as aqmo. to Div. at Mbow ; 13-10-18, 
applies for compensation for horse belonging to his bro. John, 
lost at Mehidpur ; 20-10-18, confirmed as aqmo. 1817-9, 
signs many maps as aqhg. including mrio. 168 ( 36 ) shewing 
Asirgarh Fort. 

Svy. Narbada R., fdbks., MHIO. M 344,401, embodied in 
Malcolm's map of M&lwa, 1818-9 [ 84 ]. 

GIBSON, George. Adventurer. 

b. Madras. d. of cholera, 10-3-25, 
on road Rangoon to Pro me 7 . 

Son of English sea-captain and Telinga mother. "His 
father seems to have been a mercenary Captain in the service 
of Indian rulers, and lost his life in the Bay of Bengal ". ... 

"Education. ..at Xgabek, a Catholic [ mission ] settlement... 
north-west of Amarapura, where ho learnt to write and 
speak English, Portuguese, a little French, and some oriental 
dialects, specially Telinga". "He had read works on ancient 
history, and possessed a fund of general knowledge. 

'"He had made two voyages to Lisbon, and had commanded 
several vessels. In a small Danish brig.. .he visited Cochin 
China in the years 179.>. ... About 1793, ho necms to have 
constructed one ship of three hundred tons for the...PrinceB 
Royal [ Ava ] and afterwards floated her down to Rangoon. ... 

"His interest in geographical and commercial 
pursuits had caused him to explore. ..the Burmese 
dominions. ... He was frequently employed by 
Ga-gyi-daw and his grandfather in compiling maps... 
from the charts and descriptive accounts drawn up 
by the King's subjects. ... He had held situations of 
trust, and. ..enjoyed considerable favour. 

"He was intimately acquainted with language* 
customs, and manners of the Burmese people, the 
nature and resources of its Government, and the 
character... of its King and principal ministers'*. 

After the Burmese invasions of Assam, 1817 and 1819, 
Gibson was called on "to construct a map of Burma, together 
with the adjacent countries of India. Hi am, and Cochin China. 
On looking at the map the King remarked that he had assigned 
too much territory to the English, and that Assam would be 
a desirable acquisition for the Burmese to make* 1 * [ 52 ]. 

Deputed on pol. mission to Saigon to enlist support of 
Cochin-China to Burmese attack on Siam, Gibson left 
Ava 21-7-22, and reaohed Rangoon 9-8- 22. Left Rangoon 
Jan. 1823, and reached PWT. 26th Feb. His ship was 
destroyed by fire in Penang harbour 24th March. Assisted 
by loan from British Govt, at PWI. the mission left in Portu- 
guese ship 22-4-23, and reached Saigon 8th June. 

The King of Cochin-China then resided at Hue, and Gibson's 
mission dealt with the viceroy at Saigon, who after nine 
months delay conveyed an unfavourable reply. By the time 
that Gibson returned to PWI., the British were at war with 
Burma, and bo offered his services to the Resdt,, 1 * who passed 
him to Biimey to assist in construction of map of Burma 
[ 79-80. 431 ]." 

At B umey's rcquesrt Gibson wrote a journal of his mission 
to Saigon, a rough copy of which, probably by Bnrney, is 



»MRIO. Misc. 10-0-33. 'Lloyd ( 283-6 ). s ib. ( pref. v, vi ). Mournal, 1819-20. »Robt. Rose ( 1789-1854 ), 
Comdg. 1st Nassiri Batt., Sabathu. 1815-22 ; Hodson. Ill ( 697 ). *JA8B. XII, 1843 ( 707 ). T Trant(159). 'Saxunv 
( 147-8 ). IHRC. 1948. MJhuyan ( 482 ). 10 John Crawford. 
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now preserved at Delhi 1 . Crawfurd records that Gibson's 
original M waB replete with errors in grammar and ortho* 
graphy in every line, and. ..nearly unintelligible without his 
own personal oommenta and explanations". 

Bumey spent nearly a month extracting all the 
geogl. inm. about Burma and its neighbouring 
countries that Gibson and his followers were able to 
furnish, and records that "although his private 
character and manners are by no means agreeable, ... 
yet I found he possessed much curious and really 
useful information regarding the Burma Government 
and country"'. 

When the map was sent to Calcutta to be printed, 
a copy was sent with Gibson to the Army at Rangoon 
where he made himself extremely useful to the staff, 
before his death on the advance towards Prome [ 71 ]. 

GILMORE, John. Ben. Engrs. 

b. 20-7-11. d. Mhow, 24-8-47. 

Lieut. 28-9-27 ; Capt. 29-12-43. 

Son of Mungo Wm. Aider Gilmore, of Stamford Hill, 
London, sailmaker. 

ed. Addiscombe, 1826-7. Hodson, II ( 269-70 ). 

boo. 11-12-29, appd. to svy. line for Grand Trunk Rd. 
Burdwan to Patna ; reported completion 22-3-30 [ 28, 493 ]. 

mbio. 46 ( 5 ), 1831, aurvd. road to Balasoro. 

GORDON, George Lawrie. Ben. Inf. 

b. 25-3-01. d. Manipur, 30-12-44, mi. 

Ens. 24-7-19 ... Capt. 8-1-38. 
Son of Rev. Dr. George Gordon, md., minister of Sorn, 
co. Ayr, and Ann his wife, dau. of Rev. Geo. Lawrie. 
ed. Glasgow. Hodson, II ( 286 ). 

1821-6, serving with Pioneers ; Adjt. Gambhir Singh's 
Levy in Manipur ; 12-11-26 to 11-2-35, 2nd in comd. 

9—4—27, joined Pemberton as Asst. Survr., Ks. 260 
pm., on Manipur-Burma border, on SG.'s recdn. ; 
"The researches of Lieut. Pemberton would be 
materially aided if an officer were appointed to be his 
assistant, ... and Lieut. Gordon — ...formerly in the 
Pioneers, and now adjutant in Gumbeer Singh's 
Levy, which is supposed to be reduced in the 
course of the next month — ...is on the spot, and 
might. ..be promptly and profitably employed. 

"Lieut. Pemberton represents him as a gentleman of 
considerable talent, who has already aoquired a competent 
knowledge of the language., .of the country, and. ..possesses in 
a remarkable degree the qualities which are likely to ensure... 
enterprize...and ardour. Lieut. Gordon has not yet had 
experience in surveying, but.. .would prove a useful assistant, 
and. ..in such remote and wild fields of operation, and where 
great danger to health is incurred, the advantages of employ- 
ing two officers are too obvious "■ [ 66 ]. 

Pemberton reported a few months later that Gordon "has 
already qualified himself to undertake the reduction of the 
traverses ; and I am indebted to him. ..for cordial assistance 
on every other occasion" 4 [199]. mbio. 36 (47-9 ) route 
svys. Manipur to Assam. 

1832, Survr. with mission led by Jenkins 1 and Pemberton, 
and from Feb. 1835 pa. Manipur. Compiled English-Bengali- 
Manipur dictionary, pub. 1837. 



GORDON, John William. Bo. Inf. 

b. 11-2-04. d. Nilgiri Hills, 23-7-39. 

Lieut. 13-9-20 ; Capt. 20-12-33. 
Son of George and Sophia Gordon. 
28-6-21, appd. Asst., Survr.; Deocan Svy.; 25-10-M 
resd. appt. as Asst. Survr. 1st cl. [ 125 n.12 ]. ' 
Dec. 1829, serving with cav. of Nizam's army till death. 

GOWAN, Edward Parry. Ben. Art. 
b. 10-7-1791. d. Simla, 10-2-40. 

Lt.Fwkr. 14-9-10 ... Capt. 29-8-34 ; BtMaj. 28-6-38. 

Son of George Gowan, morch. of Calcutta, formerly Ben 
Inf. ( 1773-89 ). and Mary Parry his wife. 

ed. Addiscombe 1809-10. Hodson, II ( 298 ). 

Doc. 1818 to May 1819, survd. route of Lt. Col. Ludlow's' 
dett. to Nimach and Mhow. 

1819-23, with 4th Troop, Horse Art. 

GRAFTON, Augustus. Bo. Inf. 
b. 29-2-1788. d. 17-4-60. 

Mdpn. Bo. Mar. 25-8-03 ; Bo. Mar. Batt. 1804 ; Lieut 
18-9-06 ; 1-1-18 tr. to Bo. Inf. as Capt. ; Maj. 25-6-29 • ret. 
29-12-31 ; Hon. LtCol. Nov. 1854. 

Son of C. E. Grafton. 

m., Wali nt, Bath 5-8-34, Mary Nicholson, dau. of Wm. 
Robertson of Demerara, WI. 

1818, operations in Konkan as Bt. Capt. ; 1-3-10, 
appd. Asst. Survr., with Jopp on trgn. ( 126 n.12, 
129); 19-1-28, appd. to ch. Deccan Svy. [126]; 
1828-9, with Shortrede on roeast. of bosedine nr, 
Karli [ 130 ] ; 31-5-30, Deccan Svy. closed down. 

A notebook has been found at Dehra Dun, initialed A.G., 
which gives route svys. round Kalyan, in N. Konban and 
sketches of Satara, 1818-9, obviously Grafton's. It com- 
mences 17-3-18 at Kalyan, and passes through Mullinghw— 
Wurrie — Wanvza — Parle — PanweM — Terrapoor. 6th April ; 
"The villages about hero are miserably off for inhabitsntfi and 
supplies, and there are very few and not one good village 
between this & the coast". 

There are little sketches of hills and forts. "From the 
top of Juggwah the whole country as far as the eye could 
search appeared to be a jungle and hills On 6th May 
report of a " Royal Tiger ". The season's tours close on 20th 
June. 

Working season re-opened 25th Oct. — Cullian to Bhant— 
WoUTua—PanweU — closing at " cantonments near Callian. ... 
This route was with Chinumjee Appa, the Paish wall's brother ". 
17th Nov. from Pan well to Tannah by boat "with Cherry". 

Several pages contain neat pencil sketches of Satara— 
"Bearings from the torrace of my house"— "Bearings from 
the Durgah...to Shipkee's house 3 f. 20 poles. ... Little's— 
Mansfield's — Grafton's". „ 

There is a rough sketch of "an intelligent peon at Penn , 
and a note recording disapproval of "Catholic Emancipa- 
tion "'. 

GRANT, Peter Warden. Ben. Inf. 

b. 2-12-1794. d. at sea, 7-4-28, on 
voyage to China. 

Ens. 1-5-12 ... Capt. 13-6-25. 
Son of Alexander Grant, mcroh., of Forres, NB. 



1 Karpolcs ( 150-7), 1BRC. 1948. » HM8. 663 ( 728 ), 22-10-24. "JDDn. 204 ( 307 ), 2-3-27. 4 ib. ( 323 ), 
•Francis JcnkinH b. 1793; Ben. Inf. 1811-61; Hodson, II ( 549 ). 'John Ludlow ( 1773-1821 ) Ben. Inf., Ens. I7H4; ■ 
1817; oomdg. Nimach Fd. Force 1819 till death, Kotah State. 'OBO. Corap. B-l-14 ; Kalyon 30 m. he. '™ m """■pfc 
Panvel 20 m. F.. ; Pon, 20 m. s. of Panvel. MaUngad, hill fortress visible from Bombay I.— Wanunza pr. Vanaje— Parle pr. 
Budruk. Other placoi lie j n K . are* of Thana Dist. ; John Heotor Cherry, Bo CS. 1912 till death 1824, was Asst_ wi 
n. Konkan, 1819. Ukipku pr. Francis Sheppee ( 1791-1863 ), Asst. Surg., 9th Bo NI. 1819 — lames L. Little, do. » 
Regt. 
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GRANT 



m., St. Andrew's ch., Calcutta, 31-5-23, Eliza, dan. of 
Alex. Fraser, merch. of Forres, and sister of Robt. Warden 
Fraser ; Ben. Inf. 

Hodson, II (321); III ( 787 ). 

1813-4, at Ft. Wm. Coll., Calcutta ; 1814-5, Nepal War. 

Aug. 1817, submitted mapof n. frontier of Gorakh- 
pur with Nep&l, having survd. part himself [ 19, 
178-9]; BJ0 * 5-9-17 & boo. 7-10-17, appd. to 
evy. w. frontier of Azamgarh and Jaunpur with 
Oudh, extending svy. along w. frontier of Gorakhpur 
1 19-22 ]• 

2-12-18, ordered by Resdt, Lucknow 1 to svy. 
N. frontier of Oudh with Nepal ; continued svy. and 
erection of pillars during 1819 and up to June 1820; 
submitted final maps in March [ 22, 361 ]. For part 
of this time he bore the addod responsibility of 
Comnr. in the interests of Oudh, and the svy. was 
much interrupted by difficult co-operation with 
"Goorkha agents". The Resdt. writes, 12-3-19, 
•expressing 

"entire approbation of your proceedings. ... The zeal, temper, 
and judgment which you hove displayed haa.. .contributed 
in a great measure to allay the feelings of the Commissioners, 
which if not constrained by your prudence and discretion 
might have burst forth into serious opposition". 

This waa later endorsed by the actg. Resdt. ; "The share 
you took in the business was.. .highly judicious and proper, 
and I join cordially in the opinion which Mr. Monckton 
has expressed on the ability of your reports, which appear 
to have left no point unnoticed that is essential to the form* 
ing of a satisfactory judgement" 1 . 

A notice in Govt. Gaz. 24-2-20 records that "From the 
last Indian Gazette we learn that Lieut. P. W. Grant, 
surveyor, has adjusted the late disputes subsisting between 
the Durbars of Katmandoo and His Majesty the King of 
Oude in the most able, satisfactory, and amicable manner". 

Grant justifies the slowness of his operations; "I will 
not court praise by exaggerating the difficulties, ... but I 
■deprecate censure because, although there is nothing in them 
either difficult or harrassing, yet they were. ..attended with 
greater difficnlties and greater responsibilities. ... The surveys 
are by no means so extensive and complete as might have 
been expected had my time and attention been devoted 
entirely to the surveys alone. ... 

"It may perhaps be a source of regret that the combined 
duties of surveyor and British Commissi oner... will exclude 
me from that early distinction in the Survey Department 
which others have obtained. ... The duties immediately 
assigned to me are not of that description which are likely 
to afford much scope for scientific enquiry " 8 . 

He drew no extra pay for duty as Boundary Comnr. 

boo. 14-9-21, appd. to ch. rev. svy. of Gorakhpur 
And commenced work in Jan. 1822 in pargana Amorha 
[22, 151-2, 159, 216-7, 22I » 333. 388]. March 1823 
submitted mc. ; "I had been compelled early in 
January to relinquish the survey, and to return to 
the station in company with Doctor Graham 4 ; ... 

"My further stay in this district affords no prospect of 
immediate, and far less of any permanent, amendment in the 
state of my health, and I. ..proceed to the river Immediately, 
as the only means of affording oven a temporary relief from a 
disorder which baffles the powers of medicine. ... Unless 
the river air shall produce a speedy and decided alteration 
for the better, my proceeding to the Presidenoy will then... 
be no longer a question of mere propriety, but of necessity. 

"It is accordingly my intention to proceed immediately on 
the river under oharge of Doctor Graham, who proceeds to 
the Presidenoy. ... It is to be hoped that before the ensuing 



cold season my health will be sufficiently restored to admit 
of my rejoining A taking a more active part in.. .the survey 
than I have been able to do during the present season"*. 

Leaving Wroughton in ch., Grant went down to Cult-utta, 
and sailed on me. to the Cape in June IH2.V 5 , and after several 
extensions returned 12-5-25. Blacker welcomed him buck aa 
jnat the man take ch. of the Astr. Svy. recently sanctioned 
[ J 85 ]» pointing out that at the Cape, ... "during nearly two 
years he resided with the Reverend Mr. Fellows [ 183 n. 7, 332, 
447], the astronomer sent by the Royal Society, and applied 
with assiduity to the. ..practice of astronomy. I hav; discussed 
with him the principal objects of that branch of *riepce, in 
which ho evinces a competent knowledge and, to try him 
further, I have employed him in Nome reduction!* and 
calculations of practical use, with which he appears to b« 
sufficiently familiar" 7 . 

About this time he wrote a paper on lunar obsns. for 
longitude [183]. He kept a considerable library of prof, 
books, and one of these, PA if Tran*. 1818, containing 
Lambton's account of his Great Arc, m now in obo. Library, 
and bears his autograph [ 175, 187, 216, 294 n.7 ]. 

The proposed astr. svy. for Bengal did not material- 
ize, and under bgo. 17-6-25, Grant was placed at 
disposal of C-in-C. for mil. service in Burma, fnr fh. of 
svys. bo be based on astr. control [ 181, 1S3-5, 205-6, 
213-4, 2J 8i 333* 395, 463 ]. Sailing from Calcutta 
28-6-25, with a number of insts. recently received 
from England, he spent 3 mo. at Rangoon taking 
obsns. for lat. and long., and moved up to Prome ia 
Oct., and further up the river in Feb. 1826, to 
complete svys. as far as Amarapura [ 371-3, 216—8, 
313 n.4, 427, 507 ]. After the conclusion of peace 
went by sea to Amherst in a small sailing boat, failing 
in an adventurous attempt to force his way up the 
mouth of the Sittang R. 8 [ 74-5 ]. 

From Amherst he made a trip by boat up the 
Salween, and in June, after fixing several geogl. posi- 
tions, returned to Calcutta where he spent the rains 
working up results [ 75-6 ]. 

Being now deputed to svy. the newly won province 
of Tenasserim, he returned to Amherst 19-1-27 ; 
fixed the position of Moulmein, and with the asstce. 
of De Montmorency spent the next ten months Burvg. 
the main features, mostly by boat along the rivers. 
He spent the rains at Moulmein, and suffered severely 
from malaria. Handing over to De Montmorency 
in Oct, he returned to Calcutta in Dec. [ t-page, 76-7, 
199-200, 269, 400 ]. 

Writes to SG. 1-1-28 ; "The medical certificate.. .will have 
apprized you of the painful circumstances under which I waa 
compelled to quit Martaban. I remained in that province 
much longer than perhaps I ought to have done, in the 
hope that the change of season would bring with it an 
improved state of health, but my hopes proved delusive, 
and nothing but a change of air appeared calculated to 
remove the rheumatio diathesis, from which I have suffered 
since my exposure on the Given River. ... I have already 
derived more benefit than I expected, ... and I hope in a few 
weeks to recover tho use of my limbs" 9 . 

Again, 10-2-2S ; "My health is certainly very good con- 
sidering my long confinement. My face is becoming gradually 
more flexible. I require warm weather, and when I am once 
able to use crutches and move about a little, I have no doubt 
of rapidly recovering. I suffer much from the cold which 
compels me to keep to bed, in consequence of which I am 
obliged to take more medicine. ... 



1 John Monckton ( 1779-1852 ) ; BCS. ; OW. t II ( 652 ). 1 DD-i. 153 ( 152-3 ). "to SG. ; DDn. 153 ( 13 ), 15-10-19. 
« Wm. Graham ( 1795-1843 ) ; Ben. Med. ; Crawford's Roll ( B. 926 ) . * to SG. 8-3-23 ; BTC. 29-3-23 ( 65 ). • BGO. 13-6-23 
< 35 ). 7 DDn. 204 ( 161 ), 1-6-25. »of. Findlay ( 953 ). • DDn. 320 ( 303 ). 
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"The disease is always a tedious one, and has laid so firm 
ft hold of my limbs, that... I do not think... I shall be able to 
resume active duties.. .this season ; and, even if I should be 
able to do so, it would not be advisable for me to attempt it. 
Medicine has proved altogether fruitless, end the Doctor 
tells me that there is nothing for it but patience and, when 
I am able, to go to sea for 2 or 3 months 1 . 

Under boo. 21-3-28, granted 7 mo. leave on me, 
for sea voyage to China. 

Hodgson refused him permission to take papers of the svy. 
with him ; "The materials must be left here, such as they are, 
and when you return you must adjust them", on which Grant 
aent in everything "publio and private regarding the survey, 
in a tin box, in case I should walk off the stage, but I hope 
to have some years yet. 

"It has been my misfortune to fall a victim to an insidious 
disease in a pestilential country. The labourer deserves 
his hire, yet he makes but a poor matter of it who, at the end 
of a twelve-month, not only loses his allowances 2/3, but 
loses also that which is much more precious, his health. 
However, my case is only like that of others in the Department, 
bettered, however, in overy instance by your extreme kind- 
ness and indulgence. ... 

"I have never enjoyed one day's good health in Martaban, 
owing to some unaccountable futality. Upon due considera- 
tion of what you say, I think it will be advisable to suspend 
the survey altogether till I rejoin. I am in a miserable 
state of weakness, and sitting up yesterday and today to 
write has almost killed me. I am sorry you are precluded 
from seeing me, but the gout is a respectable, honorable, & 
gentlemanly disease, whereas mine is only fit for rustics and 
the vulgar. However, I must live in hopes of better days" 1 , 

19-3-28, after Grant had embarked, Hodgson sent him a 
harried note ; "I had no idea you were going away so sud- 
denly, as I saw by the papers that your ship was to remain 
till after the opium sales. Had you remained over tomorrow 
I would have called on you, as I am better though rather 
lame [460-1 ]. I have received the papers and instru- 
ments. ... Accept my best wishes for a complete and speedy 
recovery" 3 . 

Grant Bailed In the Isabella Robertson, and d. 
before she reached Singapore. 

In his will ho left his property to his wife or, "if she were 
to die first, then one half to Catherine Moore, sister of John 
Moore of Calcutta ; one fourth to William Fraser, brother 
of my wife Eliza ; remaining fourth to James Grant* of the 
town of Calcutta" 5 . 

HADAWAY, John. Ben. Inf. 

b. 3-7-1787. d., unm., Calcutta, 21-^23 ; 

mi. S. Park St. cem. 

Ens. 27-10-10 ; Lieut. 18-2-15. 
Son of Patrick Hadaway, of Leith, brewer, and Janet his 
wife. 

Hodson, II ( 3.13 ). 

1821, with Bedford at Moradabad in 24th in. ; on local 
svys. under magic. ; 27-11-21, appd. Asst. Survr. onrev.svy. 
[ 152-4, 332 ]. 10-12-22, promoted Survr. but on sick hat 
proceeding "to the Presidency for medical advice ". 

d. at residence of SG. in Chowringhce, "having been the 
sole support of his aged mother ( a widow, in very indigent 
circumstances, residing at Leith )"*. 

HALL, Henry. Ben. Inf. 

b. 11-9-1789. d. 22-7-75. 

Ens. 21-10-05 ... Gen. 23-7-68. 
Son of Von. Francis Hall, lld.. of co. Galway, and Chris- 
tian Traill his wife. 

m., Nasir&had, 3-10-27, Sara, dau. of Christopher Fagan. 
DIB. ; Hodson, II ( 364-5 ). 



1-1-17, appd. daqmo. 2nd cl., whilst with Rewrw 
Grand Army ; 1822. raised Merwara Batt.,' comde it til! 
1835 ; svys. in RSjputana, Sheik&wati, and Ajmer [87,335] 

HALL, William Joseph Osborne. Ben Entm 
b. 11-9-1791. d, unm., 14-12-17^ 



■DUn. 221 (278-80). «ib. 
•Will td. 23-12-20 ; Ben. Wills, 1828. 



Ens. 4-11-09 ; Lieut. 1817. 
Son of Rev. Dr. William Hall, of Shadwell, London and 
Franoes Eastcourt his wife. ' 
ed. Merchant Taylors. Hodson, II ( 366 ). !& 
6-12-16, appd. Fd. Engr. to N'igpur Subsy. Force; mbk 
M 334, survd. routes of this force, 1817 [83-4 ]. 

HAMMOND, James John. Mad. Inf. 
b. 4-1-1791. d. 5-9-78. 
Ens. 27-6-00 ... Capt. 1-5-24; ret. 8-3-32 - 
Hon. Maj. 28-11-54. 
Son of Thomas and Susannah Hammond, 
m., Edmonton, England, 18-1-38, Anno, dan. of Rev. 
Dawson Warren. 

July 1813, mil. cl. VII [ II, 321 ]. 

MGO. 16-12-25, Survr. 1st. cl., in svy. branch, qmo.'s 
Dept.; "with Madras troops in Ava, from 1-11-25; with 
Crawfurd to Amherst, and helped in lay-out of new town 
[ 74 ] : Ben Regr. 482 ( 75 ), 1820, river svy. Prome to- 
Yandaboo. 

HANSARD, Reginald William Kemeys. 

Mad. Inf. 

b. 26-4-1792. d. London 30-9-20. 

Ens. 3-7-07 ; Lieut. 2-7-13. 
Son of Providence and Jane Hansard, of Bristol. 
moo. 7-3-00, resd. from mmi. without actual joining. 
1818-9, survd. Narbarla R., and routes for Malcolm 
[84, 123]; MQO. 7-4-10, allowed sea-voyage on mc. by 
Bo. Govt. ; ib. 18-4-20 leave on mc. for 3 years. 

HART, Henry. Bo. Inf. 

b. 29-12-02. d. unm. 1860. 

Ens. 12-5-21 ... Capt. 8-10-39 ; resd. 26-6-40. 
Son of Lt. Gen. Geo. Vaughan Hart, of Kilderry, Ireland, 
MP., and Charlotte his wife. 

e. Aug. 1825, appd. to Decoan Svy [ 168 n.2 ]. 

HEMMING, Samuel. Bo. Engrs. 
b. 11-8-1799. d. 31-10-76. 
Ens. 26-1-19 ; resd. 28-11-22 ; ret. 18-10-26. 
Son of Rev. Samuel Hemming, of Teddington. 
m., Stellenbosch, SA., 29-9-20, Agnes Baird, niece of Sir 
David Baird, Bart. [ II, 460 ], late Govr. Cape Colony, and 
probably dau. of M. Gen. Joseph Baird, who d. at Cape 
4-4-16. , 
Bo go. 17-1 -18, to be Asst. on Deccan Svy. [ 125 n.2 ]. 

HENRY, Maurice Sauvigny. French Corps 
des Ingenieure-geographe9. 

b. 31-5-1763. d. 26-4-25. 
Appd. 1793 ; 3-11-09, confirmed as Col. in corps; ret. 
1825. 

Diet. Qentralt ; Service Oeographique. „. 
1802, after being obsy. Director, Mannheim « 
Petersburg, deputed to Bavaria as Chef du Bureau lopo- 
graphiquc ; measured base, and obsd. lat., of Munich Dy 

JU 1803-8rhold ch. of geodetic and topo. svy. of Switierland i 
1809, with Tranchot, obsd. principal series of triangles, Dun- 
kirk to Mont Tonnerre ; 1813, employed by Bureau d» 

( 216-9 ), 15-3-28. • DDo. 220 ( 320 ). « probably James Wm. Grant [ 45* n- 8 !" 
• BTC. 22-8-23 ( 88 ). ' Imp Qat. ( 310 ). 
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Longitudes on ohsns. along parallel of Paris, and on principal 
series Dunkirk-Gotha ; Nov. 1613, appd. to Depot de la 
Guerre. 

May 1314, Chef de la brigade de Test, hdqrs. Straaburg. 

1818, recalled to Paris for ch, of compns. 

22-10-17, on re- organization of Corps Royal des Ingenieurs 
Geographes, retained on the active list with rank of Colonel. 

Auth. of Memoir e sur la Projection des Cartes gdographiquea 
adoptee, au Dtp6t General de la Guerre, 1810; Precis a'un 
traile de Trigonometrie SpMrique, 1816. 

His projection for the Military Map of France, or 
"projection modifiee de Flamsteed", as described 
by Puissant, adapted by Blacker for the Atlas of 
India [ 294-5. 4 2 4 ]• 

HERBERT, James Dowling [ II, 405 ]. 
Ben. Inf. 

b. Aug. 1791. d. Lucknow, 25-9-33. 

Ens. 18-3-08 ... Capt. 3-6-22. 
Son of James Dowling Herbert, of Dublin, and later of 
London. 

m., Calcutta, 28-4—23, Mary Man son, probably sister of 
James Manson [ 484 ] ; she d. 2-2-68, aged 88 ; had one dau., 
Clara Josephine. 

Hodson, II ( 434 ) ; III ( 727 ) ; As R. XVIII ( 227 et seq ) ; 
JASB. XI, 1842 (i-oliiii, 273, 583^, 603 ); XIII, 1844 
( 734-64 ). 

Nepal War, 1814, route Bvys. with l/8th hi. [ II, 198 n.7 ]. 

"In 1815, when with my corps on the Goruckpore and 
Betwah frontiers, I determined. ..an elevation of 27,000 feet— 
Dhawla-giri, or the White Mountain — ...fixed by Webb and 
Blake [ II, 67 ]. ... I consider my measurement as less excep- 
tionable than either of these. ... The position. ..depends on a 
triangulation established from a base of 1,142 feet measured 
with a chain ; ... angles measured by sextant, both horizontal 
and vertical. A much nearer approach to the peak was made, 
one of the stations being distant only seventy miles" 1 . 

bmc. 15-11-16 ( 150 ), at Hodgson's request appd. 
Asst. Survr. on Himalaya svy., salary Ra. 100 pm. ; 
travelling up from Calcutta, joined Hodgson at 
Raithal [ 32-3 ] 10-5-17, and reached Gangotri, the 
reputed source of the Ganges on 26th [ 33-4, 460 ], 

Spent rains of 1817 with Hodgson at Saharanpur, moving 
op to Chaur peak in Oct. to take reciprocal obsns. [34]. 
Obtained leave to rejoin batt. on service against Marathas; 
"Lieut. Herbert, knowing that his corps was on service with 
a small complement of officers, volunteered to join it ; his 
offer was accepted, and he proceeded at much expence and 
inconvenience to the Centre Division. I expect him to join 
me every day, when I will give him his instructions ns to 
making. ..observations in the Sirmoor mountains"*. On his 
journey back robbed of his chronometer "in the vicinity 
of Qwalior" [ 218 ]. 

April 1818, returned to the hills, obsg. on Bhadra-j, nnd 
then joining Hodgson at Nahan [ 34 ]. Hodgson writes, 
27—5—18 ; "Herbert's health is also precarious, and he has 
had lately a very dangerous attack of jungle fever, and I 
greatly fear he may be obliged to go to sea"*. He had 
recovered by tho end of month, and marched with Hodgson 
to Sabathu, visiting the Chaur and the headwaters of the 
Tons on tho way. Hodgson now wont sick and handed over 
to Herbert, who spent June and July on compns. at Kotgarh 
where bis batt. was stationed [ 2, 35, 303, 328, 354-5 ]. 

Leaving Kotgarh 31-7-18, marched across the 
headwaters of Tons and Jumna 4 , and explored upper 
feeders of the Ganges above Gangotri and n. of the 
main Himalayan range, being stopped at village of 



Nelang [ 36, 221 ]. Continuing svy. and obsiu. 
descended the Bhaglrathi, crossed to Dehra, and 
ami. Saharanpur 20-11-18. Spent next 4 mo. on 
meast. of base-line in the Dun, completed March 
1819 [ 2, 37, 177, 197-8, 204 ; pi. 5 n. ]. 

1819, survd. through hills N. of Landour, reaching 
Kotgarh in June to spend rains there [ 37, 196-7 ]. 
From 1st Sept. spent 10 weeks with Patrick Gerard 
in Sutlej valley [ 42-3, 272, 453 ], after which delight- 
ful trip he worked down to Sabathu and across to 
Nahan, where he was joined by a new asst., Thomas 
Oliver [491 ], and then worked across lower hills to 
the Ganges at Rikhikesh. Spent rains of 1920 at 
Saharanpur with Hodgson on final maps and reports, 
the latter being pub. in As R. of 1822 [ 38-9, 355-6* 
460-1, pi. 5]. 

There had been some delay in official notification of his 
appt. to succ. Hodgson as Survr. in ch., and he writes earnestly 
to SG. craving for favourable decision; "Having learned of 
the appointment of Captain Hodgson to the command of 
escort attached to the Resdcy. at the Court of Holkar, by 
which the situation. ..of Surveyor becomes vacant, I. ..bring 
to your notice my claims to succeed. ... 

In January 1817 I was appointed Captain Hodgson's 
assistant, since whon I have been constantly and indefatig* 
ably employed, except during the short period in which I 
was permitted to join my corps, then on service ; and, even 
then, all my spare time was devoted to subject* connected 
with the survey [451 ]. 

"I have given this subject the most unremitted atten- 
tion. ... I have been led into a course of reading ar.d study 
by which...I have much increased my stock of mathematical 
knowledge. It would be a severe disappointment... to find 
that all this study had become futile. ... I have heard of the 
intention of Government to appoint Captain Webb to finish 
the survey. To remain attached.. .as that officer's assistant 
is what I oould not do 1 [ 329 ]. 

All was well and, under Govt, letter of 7-8-19, he was 
authorised "to draw the usual allowance of a mountain 
surveyor from the 10th of August last, the date on which 
the oharge of the survey actually devolved on him"* 
[346]. 

boo. 11-9-21, at Hodgson's request, appd., to 
succeed Hyde as ASG. and after handing over to 
Oliver travelled down to Calcutta by river, and 
took ch. of SGO. 19-12-21 [305, 309, 462]. 

27-2-23, appd. to ch. of geol. svy. of the Himalaya 
from which great results were expected [ 268, 309, 
433' 436 ]. He started field work in Jan. 1824, and 
was joined by his bro-in-law, James Manson, as asst. 

Early in 1828 Hodgson asked for his recall to Calcntta as 
ASG. [ 310 ]. He was on tour to trw. of the Jumna at the 
time, and his last journal describes his march "from Dehra 
Doon to Suharunpoor, Meeruth, Morodahad, Ganges Ghat, 
and down the river to Calcntta. ... On his way down lie 
narrowly escaped drowning at Colgong 7 [269]. 

His preliminary report on the geol. svy. dealt with minerals 
only, and his map appreciated as "the only connected geological 
sketch we have of this great and interesting tract. ... "The 
report itself was but a first one and, ... like the map, bat a 
sketch of what more detailed. ..examination arc wanting to 
render perfect" [268 ns. 6,9]. He left the rest of hifl 
journals and notes uncompleted, and it was not till several 
years after his death that they were discovered, edited by 
John Batten, DCs., and pub. in 1844 by ASB. [ 268 n.8 ]•. 



"Webb's height 26,982. modem maps 20,705. Herbert's Miucralogical Report of 1328; JASB. XI. 1842, part 1M. 
( xxi-ii ). ■ from Hodgson, Fob. 1818, DDn. 157 ( 7 ). • DDn. 152 ( 50 ). • Route map. Kotgarh to Kedarnath, MRJO. 19 
(29). * DDn. ir.2 ( 100), 14-10-19. »DDo. 144 ( 299 ) ; acknowledged bv Herbert's letter of 12-12-19, DDn. 132 ( 155 ). 
'about 18 m. bolow Bhigalpur [ I, 64 ]. »JASD. X, 1841 ( 41JS ) ; XI 1842 ("1138 ). 
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A tribute to his work in the Himalaya is paid by the 
botanist Griffith, who suggested that there should be a Pinus 
Berbertiana 1 . 

From 30-5-28 to 23-1-29, ASG. at Calcutta, and 
on HodgBon's departure acted as SG. on full allces. ; 
on Walpole's appt., 14-9-29 became DSG. Bengal & 
Supt.of Rev. Svys. [8, 151, 293, 301, 306 ]. Bentinck 
had seriously considered him for appt. as SG. [301 ]. 

Hodgson had suggested in 1828 that if Everest was unable 
to return to India for ch. of the GTS., Herbert was " qualified 
to undertake the duty", but the matter had not been 
pursued [ 242, 308, 445-6 ] 2 . 

In 1830 probably at Bentinck 's request Herbert pub. a 
pamphlet advocating the better control of rev. avyts. by regular 
trgn. 1 . Everest submitted a copy to Govt., 29-0-3*2 ; "The 
system pursued by the Revenue Survey Department in 
India is one of the most unscientiht, dilatory, and therefore 
costly, met hods that could be devised, and I am borne out 
in that opinion by my late able Deputy, Captain Herbert, ... 
whose printed work on the subject 1 take the liberty to 
enclose, ... wherein that subject is very cleverly handled, 
and.. .the judgement of a person of so much experience in 
the practical part of that sort of work is no mean 
criterion "*. 

With James Prinsop, Horbort took a leading part 
in the activities of the ASB. during his stay in 
Calcutta. In 1821) he started und edited a new 
monthly pubn. untitled Gleanings in Science ; "Hia 
primary idea was to confine it to extracts and abs- 
tracts from European scientific publications, but 
original contributions poured in so rapidly that he 
had to abstain from extracts*'. He issued 3 vols., 
the last, 1831, being completed by Prinsep, under 
whose direction the title was changed to Journal of 
the Asiatic Society'' [ 495 ]. 

Vol. II contains account of his visit to Parjeeling 6 ; "Favor- 
able accounts having reached Government of the climate of 
the Siccim country, and of the ad vantages whii.-h would 
attend the establishment of a sanatorium or station of health 
at Darjiling, it was suggested to me that my personal examina- 
tion of the spot might lead to a more correct appreciation ". ... 
Accompanied by James Grant of Malda 7 , spent a month away 
from Calcutta on this visit. They reported most favourably 
and strongly advocated its occupation. JA8B. XVII, 1848 
{ 644—6) mentions a "Herbert Hill" at Darjeeling. 

The preface of vol. Ill was the first to bear initials 
J. D. H., and gives reason for pubn.; "The present. ..volume... 
is the last, and was succeeded by a periodical 'The Journal 
of the Asiatic Society*. ... The regular Transactions of that 
society appear in too bulky and expensive a shape to afford 
sufficient information to the European world. The volumes 
do not appear oftener than once in five or six years, and 
-expense restricts purchase almost entirely to the possessors 
of large libraries" 8 . 

During 1832 was nominated, together with Prinsep and 
others, to form an Indian Committee of the British Associa- 
tion for the promotion of Science*. Attended rev. svy. 
conference at Allahabad, Jan 1833, drawing Rs. 181-12-0 
for travelling cxpences from and to Lucknow. 

After abandoning intention to take furl., was appd., 
Nov. 1831, to ch. of astr. obey, at Lucknow; 
"The observatory was founded in the year 1832 by 
the late King of Oude, Nasar Uddin Hyder, and the 



first astronomer, Major Herbert, then Deputy Sur- 
veyor General, was chosen by Lord Bentinck on" 
account of his eminent qualifications, and long and 
arduous services. ... Major Herbert, having made the 
preliminary arrangements at Lucknow, and ordered 
the requisite instrumental equipment from England 
died in the year I833" 10 . 

In lamenting his untimely death — here given as 24th Sept 
— Prinsep notes that "he had been for some time suffering 
under the effects of the climate ; a sudden determination of 
blood to the head was the immediate cause of the fatal 
event" 11 . 

HERVEY, Hervey Augustus. Bo. Inf. 

b. 1-12-1786. d. 1824 drowned "off 
coast of Coromandel". 

Ens. 14-9-04 ... Capt. 8-1-18. 

Nat. son of Andrew Barnard — Sec. to Govt. Cape Town 
c. 1797-1804, v. Lady Anne Barnard at the Cape of Good Hopt lt , 
—and Margaret Millar, nee Monerieff 18 ; bro.of Andrew Hervey 
{ 1790-1802 ) ; Ben. Inf. ; both hros. being given nameHervBy 
when born in prison, Hodson, II ( 439 ). 

m., 1st., Margaretta Adrians, who d. Bombay, 23-10-18. 

m., 2nd., Calcutta, 29-11-19, Harriet Anne," dau. of Wm 
BarnHeld. 

mhio. 124 ( 19 ), Map of Malvan, S. Konkan, scale 1 2/3 m. 
to inch, 1816 ; DDn. 279 ( 73 ) route to Gonka Ghat, near 
Nursingpur. 

HILL, Charles Thorold. Mad. Inf. 

b. 19-2-09. d. London, 18-11-57. 

Ens. 8-1-26 ... furl. 1842-5 ; Maj. 3-8-55 j ret., u 
Hon. U.-Col. 

Son of Henry Hill, Capt. bn., and Caroline Bettesworth 
his 2nd wife. 

m., 29-8—44, Emma Harriet, dau. of Geo. Edw. Russell, 
aics., Comnr. Gnnjam ; she d. Shanghai, 7-10-50. 

mmc. 2-10-29, appd. Asst. Survr. ; left Madras 
21-10-29, en route to join n. Circ&rs svy. party, 
Snell reports, 1-4-30, "Ensign Hill having been 
now employed three months on independent field 
survey, I have much satisfaction in reporting his 
progress and proficiency as a surveyor. He drawl 
neatly, and is careful and zealous in faithfully delineat- 
ing the features and details of the country. Mr. Hill 
is also acquainted with the use of the theodolite"" 

[ i° 4> 342 ]. 

1845-51, with GTS. 

HODGES, Alexander. Ben. Inf. 

bapt. 24-8-1800. d. Lucknow, 6-9-41. 

Ens. 4-3-20 ... Capt. 12-10-34 furl. 1836-40. 

Son of Rev. Thomas Hodges, of Ludlow, Salop and Mary 
his wife. . 

m., Everton, 9-8-39, Hessy, dau. of Wm. Huffington, of 
co. Donegal. 

Hodson, II ( 457 ). 

15-7-14, 2/Lt. 3rd. Ceylon Foot. 

bro. 9-11-28 ( 60 ), appd. Asst. Rev. Survr. to 
Saharanpur Rev. Svy., joining 6-1-27 [157, 334 ] i 



1 JA8B. VIII, 1839 ( 225 ). • DDn. 231 ( 85, 131 ), 4-2 & 14-8-28. • 24 pp., pub., Bapt. Mission Press, Caloutta IS30; 
10 Tract. 472. « DDn. 283 ( 182-5 ). 'JA8B., I, tribute to Herbert by James Prinsep; ASB. Cent. Rev. 1885 (HI J. 
Evan Cotton ( 922). • Gleanings in Science, II, 1830 ( 89 ) cf. Ben. P <fe P. II ( 440-56 ). ' Jas. Wm. Grant ( 179 '-ir2r 
BCS. ; Comml. Resdt., Malda, 1822-33 [ 456 n.4 ]. • Gleaning* in Science. Ill, 1831 ( prof. ). • Prinsep to Govt., 1 
BGC., DDn. 222 ( 214 ). "from SG. 10-11-48 ; DDn. 462 ( 232 ). 11 J ASB. II, 1833 ( 495 ). " by Dorothea FairMKige, 
Oiford, 1924. "She m.. New York, 1777, John Coghlan, Capt., 89th Ft.; pub. autobio. 1794. "from Viiagapatam urn., 
DDn. 237 ( 223 ), 1-4-30. 
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Jon. 1828, to rev. svy. of Sundarbans, holding ch. till 

1835 [4 1 ' 2 ' *44. 370 ]■ 

Ben.Begr. 18 ( 19 ) 98 ( 282-304, 316-40 ) ; Newtb 
Improved Map of Sunderbunda, i inches to mile 
1829 ; 2 inches to mile ; lithd. 1831 ; Rs. 23. 

HODGES, Riohard Harris. Mad. Inf. 
b. 1791. d. Masulipatam, 7-7-20. 

Ens. 3-7-07 ... Lieut. 1-6-15. 

Son of Isaac and Elizabeth Hodges of Wells, Somerset. 

moo 13-12-08, posted to mmi ; 18-2-09, to rejoin unit 
[II, 320-1 J. mmc. 7-2-12, leave to sea for benefit of 
health ; July 1813, mmi. cl. vn [ II, 321 ]. 

moo. 7-8-16, 4 mo. leave to Bengal to visit bro., pr. 
Edw. H., ship's officer 1805-12, and possibly planter or merch. 
in Bengal later ; ib. 26-10-18, leave on mc. from Ft. Wm. to 
Europe ; readmitted from 22-10-19, on arrl. Bengal instead 
ofMadras ''owing to oontrary winds and stress of weather" 1 . 

Early in 1820, on return to Madras, posted, to oh. of 
svy., if. Circars supdg. raeast. of basc-linenear Ellorer_ 101 J. 
d., shortly after [ 5, 341 ], Mackenzie writting from Calcutta, 
23-9-20, "I have been much distressed by poor Mr. Hodge's 
death [sic ] ; this coming so soon after t'apt. Garling's is a 
shorktothesurvoy[45o). ... I had seen [ him ] in Calcutta last 
year, and from what little I daw of him, I was much impressed 
in his favour. Two of tho ladies that came out in the ship with 
him are here, and lamented exceedingly his early fate. Ah he 
had been just returned from a voyage of convalescence, it 
was a pity he adventured so early into those hills" 1 . 

HODGSON, John Anthony [ II, 407-8 ]. 

b. 2-7-1777. d. Ambala, 28-3-48 ; in. 

Ens. 19-1-1800 ... MGen. 3-11-tl. 
SG. of India, 1821-3 ; 1826-9. 

Son of George Hodgson, of Bishop Auckland, co. Durham. 

m., Calcutta, 6-2-22, Matilda Emily Anne, dau. of Thos. 
Norris, and widow of Capt. G. F. Harriot ( 1780-1818 ), 
Ben. Inf. ; she d. Calcutta, 28-11-28, aged 32. 

ed. Durham city Grammar School, and intended for legal 
oareer. 

Hodson II (460); Oriental Club; HAS. {mn.) IX. 1849 
(59-61). Portrait, pi. 21. 

March 1800, and. India; 1809-10, survd. mil. 
routes Ludhiana-Hariana [ II, 64-5 ; III, 24 ]. 

1813-4, Asst. to Franois White on avy. of upper doSb 
Aligarh to Saharanpur ; took over eh., Oct. 1813, and 
survd. into Dun [ II, 37-8, 82-4 ]. Took obsns. from 
Bhadraj deota 3 and out initials on rook [ pl.5 reverse ]. 
July 1814, to Calcutta, and appd. Survr. to Dinapore 
column advanoing against Nepal, having but little 
opportunity for useful svy. [ II, 40-2 ]. 

1815, muoh crippled by tarai fever, spent rains of 
1815 at Muzaffarpur, Bihar; ordered to Saharanpur 
in Oct., with appt. as Survr. of the nw. mountain 
provinces, to tho sources of their great rivers 4 [ 29 ]■ 

MHio. 575, writes to SG. from Muzaffarpur, 11-7-15, 
after the Gurkhas had been forced to evacuate the hills 
w. of the Kiili, and were hesitating over peace terms ; "I 
had a very handsome letter from tho A.G. for tho map & 
memoir sent, Col. Gardnor [ 32 n.2 ]...says that if there be 
peace, it must be negotiated between Col. Bradshow [ II, 38, 
43 ] ft Gudraj Misser. Tho Nopalese hate Bradshaw cordially, 
ft that may be a great impediment in negotiations. ... 
Should there be peace, I hope. ..to get away up to the new 



conquered provinces of Garhwal ft Sirmoor, ft effect the 
aurvey. ... There one may proceed without interruption from 
jealousy, ft the exploration of the headB of the rivers is no 
moan object. Even were there peace. ft I conld get into 
Nepaul, the jealousy would be great, ft I could not do ■> 
thing I wished". 

He Btarted with no detailed iastns. ; Mackenzie was in 
Madras, and Crawford, who was shortly to go home on mo., 
writes, 28-10-16 ; "Having never been in that part of the 
country, ... and having the greatest dependence npon your 
well-known abilities, there is little or nothing left for me 
to say. ... You must therefore be. ..guided by your own 
judgement, upon which I place the fullest reliance" 1 . 

Travelling up-country by river, a slow business, Hodgson 
wTites from Allahabad, 1-10-15 ; "I arrived here today. 
I overtook the lleet of the 14th Regt., wh. it was impossible 
to pass in the strong waters wh. prevail. ... I have now 
passed the fleet, ft hope to be at Cawnpore in 1 2 days, if the 
very strong HW., winds do not continue". 

He reached Saharanpur at end of Dec, and after 
sending out his 3 assts.. Barton, Garstin, and Faton 
[451, 493] Ijeing himself delayed by fever, he worked 
through the Dun and up to the Chaur Peak [ 2, 30 ; 
pi. 5 ]. He complains much of his health ; "On Baraut 
I suffered much from rheumatism & an inflamed sore 
throat, & the cold brought the latter to an alarming 
state, so that I cd. not speak nor swallow. & I was 
obliged to make the best of my way to Saharanpour for 
medical assistance, where I arrived on 5th March. ... 

"On my arrival at Saharanpour I took such few observa- 
tions as the thick weather ft my ill-health wd. allow. ... I 
waited a few days more.. .hoping that the rain. ..might fall to 
clear the air so that the mountains might be fairly visible, 
but it did not [ 460 ], and the severity of mv inflamed 
throat ft rheumatism having somewhat abated, I set out 
on the 16th for Nahan, by the Sick country route already 
surveyed 6 , ft arrived on the 21st. Since my arrival here, the 
inflammation of my throat haa returned most severely, ft I 
suffer greatly, ft not a little from tho mortification of not 
being able to do what is my duty A ardent desire, for I dare 
not yet expose myself to the cold wind" 7 . 

He writes to Hyde from Kotgarh. 30-5-18, having camped 
near Simla on the way. telling him that he is "under the 
discipline of blisters for the violent inflammation of the 
glans [ sic ] of the throat, with which I am always attacked 
owing to the sudden transition of temperature*. Snow ft 
frost on the tops of the mountains, ft thermometer 100° in 
the deep valleys. Tis hard to he so annoyed with any ill- 
ncsa, as I have an interesting field before me ; the baae of 
the Himalaya 28 or 30 miles distant"* [ 400 ]. 

He spent, the summer months exploring the upper 
Sutlej valley, beyond the reach of the monsoon, and 
in the autumn revisited the Chaur to repeat obsns. 
to snow peaks, and those for lat. which were not, 
giving that good agreement with his triangles that he 
had looked for [ 31-5, 175-7, 196 ] ; "I am doing all 
in my power to expedite and perfect the survey. I 
have been for a week past endeavouring to gain good 
observations on the top of this stormy peak, the 
Chaur Mountain, which is as high as Mount Etna, and 
which the freezing and tempestuous winds render 
a painful abode [30]"'. 

During the cold weather, when work in the hills 
became impossible, he moved down to Saharanpur 
to repeat obsns. there, and then visited Webb in 



1 MMC. 13-12-19. 1 1 Mountford ; DDn. 140 ( 141. 152 ). "holy place. 4 or Nal&garh nw. of Kalka. »DDn.l31 
(190). 'Sikh States between Ambala and hills. * Fdbk. MRIO. M 350 Feb. ft March. 1816. "MRIO. M 575. 'Chanr 
dearly visible from Simla, and Mussoorio 11,968 ft. [small meteorl. obsy. built by me nr. summit, 1902-3. B.n.F. ] ; Etna. 
10,870 ft. ; letter of 6-10-16 ; BMC. 16-11-16( 150,159). 
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Bohilkhand to discuss a good junction with his svy. 
of Kumaun [ 32, 46 ]. 

He had now lost his 3 assts., who could not meet 
the heavy expense of supplies and transport in the 
hills on the small allce. of Rs. 100 pm. [ 346-7 ]. He 
moved into the hills again in the spring of 1817 with 
the intention of reaching the headwaters of both the 
Jumna and the Ganges, which had both been visited 
two years earlier by James Baillie Fraser 1 [ II, 78 ]. 
A new asst., James Herbert, joined him on the road 
to Gangotri, the legendary Cow's Mouth, where the 
Bhagirathi issues from a glacier descending from the 
north side of the great snowy range' [ 33-4, 457 pi. 5 ]. 

Returning to Saharanpur in June, they spent the 
rains on maps and compns. and, after taking more 
obsns. when the weather cleared, they got leave to 
join the Army, hoping for active mil. service [ 457 ]. 

Hodgson left Saharanpur KM1-17 and arrd. Delhi ou 
17th, where "I received orders to join the Reserve. I was 
obliged to halt a day to have leeches applied to my head, & 
to take equal altitudes of the sun for the chronometers. 
I have been extremely ill on the way from Saharanpour". 
Marching from Delhi on 19th, he survd. the route to Jaipur 
which was reached 10-12-17, and was aastd. in his lat. obsns. 
by his old friend Ezckiel Barton f IT. 380-1 ; III. 29, 34 
He had to leave the army on 1st Jan. to reaume his svy.. 
and survd. a different return route via Alwar and Rewari, 
"From Shamly I hurried 32 m. to Snhnranpour, hoping that 
the rain which threatened to fall might clear the air, & enable 
me to see tho snowy peaks more clearly than I could do 
during the late rainy season, when I took up my residency 
there for tho sole purpose ; ... but during 3 months I only 
could observe them 2 or 3 times" 4 . 

He had great difficulty in persuading the Sfi. to pass his 
bills for the 3 mo. he was absent ; Mackenzie had only 
recently come up from Madras, and did not like tho way 
Hodgson had been taking orders from the mil. authorities 
rather than the SG. ; Hodgson writes; "I will take great 
care to send any orders from the Commander-in-Chief* 
relating to myself or my assistant, and. ..acknowledge that 
I acted very irregularly in not more immediately and officially 
having reported to you that I had obtained the leave of His 
Excellency. ... Not thinking thnt the survey would suffer 
any material interruption for so short a time — and being 
advised. ..not to enter the hilts during the 3 cold months 
on account of a severe affeotion of my head — ...I applied to 
Head Quarters for leave. ..which was approved of. ... 

I made observations on my march down to the Army, and 
observed when it marched. Seeing how extremely occupied 
the officers of the Quarter Master General's staff were, and 
that they had not leisure to make geographical surveys, I 
offered my services to Major General Sir D. Ochterlony, ... 
and carried on the survey in manner shewn by my field 
books. There was no formal order issued 

Before taking the Held again he withdrew to Kamiil for 
med. treatment ; "In June 1817, being much exposed to 
audden changes of climate, I was attacked by an inflamma- 
tion and swelling of the membranes of my head and eyes 
which causes extreme suffering, and it is rarely that 1 can 
use my eyes or bear the light". He writes from Karnal 
1-3-18, "Lieut. Herbert will join me tomorrow 7 , I expect, 
and will proceed immediately into the mountains. I am 
detained here by the gout, a painful disorder by which T am 
not able to move at present" 1 [456 ]. 

"When I re-entered the mountains in March 1818, I was 
suffering severely but — still entertaining a hope that I might 
recover — I remained in the hills, Lieutenant Herbert being 



sometimes with me, but more frequently detached 
though to no great distance, and making by my direotinnV 
and chiefly with my excellent instruments [ 212, 457 1 (hoT 
observations which it would have been my pride and pleasm! 
to have made myself, but which the state of mv aiiht —j 
health prevented*'* [ 196, 328-9, 346 ]. " M 

In Juno they paid another visit to the Chaur ; "There we 
wero overtaken by a very severe storm, the approach of which 
was amongst the grandest spectacles I have witnessed. To 
be enveloped in the densest and blackest clouds, to see 
them flit across ono with tho rapidity of lightning, or 
rolling beneath our feet like the billows of a troubled ocean • 
to hear, & I may Bay, to see, the tremendous gusts which 
are only to be heard or seen in these mountainous regions, 
all this had something in it equally new & astonishing. Our 
feelings, however, were not altogether of an agreeable cast 
for the rain soon fell in torrents ( literally ), the darkneei 
became excessive, and the cold was sufficiently severe when 
assisted by the sharp gusto of wind. ... After the storm wa« 
over, we proceeded towards the summit" 10 . 

They retired to Sab&thu for the rains, and in July 
Hodgson sent in his resn. ; "The injuries my health 
and sight have sustained render me incapable of 
further exertion. ... For more than a year past I have 
been disabled. ... A severe affection... of the nerves 
of my head and eyes has rendered me incapable of 
reading, writing, or bearing the light, without very 
great pain and increase of my disorder. ... I can 
truly say I have never avoided either difficulty or 
danger, ... nor... great extra expence in buying the most 
valuable instruments, of which I have a much larger 
collection than, I believe, any individual in India ever 
possessed 

His resn. was accepted and, under boo. 19-8-18, 
he was appd. "to command the escort of the Resident 
at the court of Mulhar Row Holkar" [457]. "In 
October 1818 I was obliged to. ..go to Calcutta in con- 
sequence of a dangerous disorder 12 [461 ]. ... On my 
recovery I went to Indore in Malwa, being employed 
on military duty and, after an absence of nearly two 
years, ... I again visited Seharanpur for the purpose 
of meeting Lieut. Herbert that we might jointly 
prepare this paper" 1 ' [ 38, 457 ]. 

His duties at Indore were "not very heavy", but he mi 
involved in a long corr. with the so. and the MAO. over life 
allces., not only for the 3 mo. with the Army but also for 
last six mo. on the svy. during which he had kopt no regular 
fdbks. Mackenzie was particularly scornful because no Biap 
had resulted from all his labours ; " I wanted nothing hut 
a sketch of the primary points on a reduced scale of 24 or 
48 miles". ,. . 

Hodgson had been struggling with his astr. obsns. on wnicn 
lie had relied, but owing to the mysterious, unsuspected, 
malign influence of local attraction [ 175-7 1, it was not onlil 
Herbert had mensured a base-lino on the ground that it wm 
possible to adjust the compns., and obtain a 6t dmui t« 
compilation of o map [ 2, 37, 196 ]■ Hodgson writes, l*-"-'"' 
"It is a subject of a very extended and complicated natun, 
and requires grent leisure and much consideration. ... 1 tin 
if leave of absence for some months wore allowed to Lin" ■ 
nant Herbert and myself to meet, ... the public service migM 
be benefitted". Leave was granted, and Hodgson enmo up 
to Saharanpur during the rains of 1820, and jomed Herbert n 
revising the compns. and completing the compilation » ' 
drawing of the map, and report on the snow peaks W 
286, 356]. Then only was he able draw his allces. 111 iuii. 



■Journal, 10 Lib. ( 272 ). 'cf. Fanny Parks, II. ( 78 ). 'MRIO. 187 ( '27 ), V 
scale 10 m. to inch, shewing maroh to Jaipur. 'Fdbk. MRIO. M 380. 'Lord Moirn „ 
' from his batt. [ 457 ]. • I)bn. 152 ( 38 ), 24-5 18. 'Dim. 144 ( 157 ), 6-4 19. "MRIO. M 382, 4-9-18. 
July 1818. "for a surgical operation [ in/ |. " At R. XIV. 1822.( 60-152 ). 



svy. taken at Jaipur ; ib. 81 ( 511 • ). J»P 
[8311.2]. , DDn.lS7(7).Feb,l»». 
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Not only had Mb bills been refused for the period Nov. 
1817 to Jan. 1818, but also for Feb. and Maroh 1818 on the 
grounds that he was sitting at Karnal. "But," he writes, "I 
arrived at Knrnaul on the 19th February from Saharanporo, 
which is a primary and most important station in regards to 
the mountain triangulation. 1 was there as-niduously em- 
ployed at mv observatory from the bnginning of the month, 
wntching to' take advantage of every instant of favorable 
weather. ... I t'*n call on. ..Mr. Qrindull [ 175 n.3 ] and every- 
one who knows me to state if ray whole time there, as else- 
where, was not employed in the cause of my duty, so that 
I was obliged to nearly neglect social intercourse [ 446 ]. ... 

''Kurnaul is also a station of some consequence regarding 
the mountain operations. It was in my route to Nahan, 
rind I arrived there on the 19th February to await Lieutenant 
Herbert's arrival from the army, and to arrange our intended 
separate operations. ... I wah there attacked by lameness 
in my feet, and also the disorder in my head". After his 
journey to Nahan, the Chaur, and Sah&thu, '*he was 
exceedingly ill, and set out in bad health for Bussahir. At 
Simla I was found by Captain Ross [ 453 n.5 ], who took me 
back to Subathoo, where I arrived on the 10th June 1818. ... 
Though my case may not come under the strict regulations 
of the Surveying Department, it may indulgently be consid- 
ered as a special one" 1 [ 347~ 8 ' 354 -$]■ 

On Mackenzie's death, 8-6-21, appil., 30-5-21, to 
succ. as SG., having taken over on 25th [ 193-4, 
300, 351 ]. His appt. waa not, however, endorsed 
by the Directors, and he had to hand over to Blacker 
in Oct. 1823 [ 301 ], not before he had accomplished 
a great deal of excellent admve. work, the roost 
important of which was the start of rev. svya. in the 
Upper Provinces [ 7, I35» *5 8 . 2I 3 ]- 

On Slacker's arrival he took office as Rev. SG., and 
moved hdqrs. to Fatehgarh [ 8, 151, 160, 181, 305-6, 
333-4 > 449 L where he remained till, on Blacker's 
death, 4-3-26, he was again called down to suoc. as 
SG. [3, 8, 57, 88-90, 130-1, 151, 190. 199* 2(>3» 210, 
222, 301, 310, 322, 482, 496]. 

His health was not good; he was '*laid up by gout" 14—3-28 
[ 456, 460 ], and he asked for furl, with permission to 
retain office of SG. till able to return, a request that waa 
decisively refused. He writes, Barrackporc 6-12-29, a 
week after his wife's death ; "I am an old officer, and have 
entered the 30th year of my actual service in India, and have 
been muohand actively employed during the last 16 years as 
Burveyor, as Surveyor General, and Revenue Surveyor 
General. ... 

"I did hope, at some period, to return to England with 
my family, and there to pass the remainder of my days. 
But it has pleased God to frustrate these hopes, as you know, 
and I now solicit the per mission... to return to England... 
on furlough for the re-establishment of my health. ... If my 
life should be spared. T think my presence in England may be 
productive of public advantage. ... On a suggestion of mine 
[ 275-6, 284-5, 2 94> 2 98 ] the Honorable Court was pleased 
to approve of a proposal for the construction of an atlas. ..on 
the scale of 4 miles to an inch. ... In 1823 I had begun on 
this work, and I sent home 15 sheets and a title page. ... 
The Government whs pleased to recommend the engraving 
of this portion of the atlas at home, but I was soon after 
removed from my office. ... 

"We have a largo oolloction of valuable materials... now 
completed for transmission to England. The surveys still 
go on in parts less perfectly known. But the most important 
desideratum is to adopt proper measures for connecting those 
materials into one whole. ... I say.. .that it can only be done 
in the office of the Surveyor General of India, on the spot. ... 
There are, however, many points of detail. ..which I could 
fully explain with advantage in England, and many other 
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matters whioh...I oould place before the Honorable Court... 
more distinct than... by correspondence [ 287-6 ]. ... 

"A largo dispatch of valuable maps, with some copies of the 
Atlas sheets.. .is nearly ready, and... I propose to take them to 
England myself. ... 1 propose. ..to embark this or the early 
pnrt of the following month [ 292-3 ]. 

His mc, 22-12-28, refers to — strenuous work in the 
mountains — "at night had only a very small mountain tent 
to sleep in" — a surgical operation in 1819 "to divide the 
soalp and pericranium down to the bone" which gave sub. 
atantial relief — "In 1825 he suffered from several severe dys- 
peptio attacks, accompanied by most painful sick headaches. 
These complaints have been increasing in frequency and 
violence ever since, and during the latter part of last rains 
his sufferings were so great that he was incapacitated from 
transaoting business, and were it not for peculiar family 
circumstances, I should at that time have recommended his 
proceeding to sea. Sinoe his late severe family affliction his 
complaints have increased so much that I consider a voyage 
to Europe the only measure likely to restore his to health 

Leave was granted, but he had great difficulty in 
obtaining a clearance cert, from the audit office, on 
account of discrepancies in the stock books [ 215 ]. 
He was also called on for a full report on the surveys 
of India and their future development [ 195 ]. 
Handing over to his trusted friend Herbert, he sailed 
24-1-29. It was characteristic that he took on loan 
for use on the voyage, several astr. insts., which 
Everest brought baok in 1830. 

Returning to India 15-12-33, he was then employed on 
regtl. duty, but again took furl, on mc. 1835-40; Bde. 
Comdr. from 20-12-44 ; cnmdg. at Delhi 24-1-45, and in 
Rohilkband from Jan. 1847; d. Ambala, 2 8 -3-4 M, whilst 
on mo. to Simla. 

Hodgson had always been an enthuaatic astrono- 
mer, and never missed an opportunity of taking obsns. 
[ 186-9, 447, 495 ]. Many of these were pub. in India 
or England, and he was a frequent corr. to scientific* 
journals 4 . 

As R. XVII, 1833, part II ( 1-12) contains his pa-per 
Obaervationa on the Inclination and Declination of the Magnetic 
Needle, followed by table of obsns. made at SGO. Calcutta 
Feb. 1828; declination only. 

Another paper, Titaghar May 1840, describes hiB astr. 
obsns. at SGO. 1322-8, and those by the survre, he had 
trained. He adds that during his first furl, "my opinion was 
demanded at East In dm House as to the best construction 
of theodolites.. .for the revenue surveys in North Western 
Provinces. I well knew the defeots of the instruments 
already supplied, which were unsteady and top-heavy. I... 
consulted Air. Simms [ of Troughton & Simms ], and we 
agreed on the construction of the instrument.. . described 

In ao ob. notice it is recorded that "On his return to 
Europe [ 1829 ] he resided for some time in the city of 
"Durham, and in June 1842, in consideration of his distin- 
guished character as a man of science, he was admitted to 
the honorary degree of m.a. in the University"*. 

His career is yet another instance of long service — nearly 
29 years in India without a break, including 8 yean as SG. 
and R SG. — followed after furl, by mil. commands till hie 
death at the age of 71 exactly 48 y. after his first arrl. 

HOLLAND, James. Bo. Inf. 

b. 11-9-05. d. 16-4^89. 

Ens. 4-1-23 ... Bt. Lt.-Col. 4-7-56; ret. ti Han. 
Col. 14-2-57. 

Son of James Holland, punier, kio., and Mary his wife, 
ed. Westminster. OW. I ( 471 ). 



1 DDn. 145 ( 63 ). 12-12-10. ■ BMC. 19-12-28 ( 151 ) ; cf. Markham ( 405 ). > DDn. 231 ( 202 ), 22-18-28. *RAS 
(mn), I, IV. *JASB. IX, 1840 ( 75-89 ). ' RAS. ( mn ). IX. 1840 ( 59 
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m., Ahmedah&d, 11-7-33, Jane Glegg, sister of Alex. 
Burnes [ 431 ] ; one of their sons b. Ootacamund, 28-10-42. 

1830, as daqmo., with Burnes on exploration ofRajpu- 
tana [ 132-3 J ; later, quo. Bo. Army. 

HOME, Richard. Ben. Inf. 

b. 17-3-1789. d. 19-4^62. 

fins. 1-1-04 ... M Gen. 28-1 1-M. 

Son of Robert Home ( 1711-93 ), portrait painter, DNB, 
[ I, pi. 9 11. ] and Susannah Peterson his lat wife ; bro. to 
John Home, also Ben. Inf. 

m., Luoknow, 4-10-22, Francis Hophin, dau. nf Chas. 
Eraser, Ben. Inf., and sister-in-law of K. V. Itaper [ II, 438 ], 

Hodson, II ( 474 ). 

BTO. 16-3-30; compiled map or Jubbulpore Dint., for 
which he was granted Rs. 500 [ 87 ]. 

HORSBURGH, James. Hydrographer. 
b. 23-9-1762. d. 14r-5-36. 

Appd. Hydrgr. to eic. 10-11-10. 
Of humble parents, of " vilift^ 1 nf Elie mi SK. coast of Fife. 
FB.S. 1808. 

DNB. ; DIB. ; Markham ( HI, 404 .1 \ ; JROS., VII, 1837 
( vi ) ; Geo Mag., I, 1874 ( 133 ) ; Purkinnnn ; HAS ( mn )., IV 
(38). 

Appce. on bd. North Sea colliers "commencing life as a 
cook and cabin boy'* — taken prisoner by French, 1780 — • 
after release reached Calcutta via W, Indies — 3rd mute, 
Nancy, a country ship — from 17S8 on China trade oil various 
tjhipa — comdd. Anna* built Bombay 17'JO, making several 
rapid pa&mges. once leaving Lizard 20-4t-1802 anchored 
Bombay 31 July ; reloading with cotton sailed agnin 25-8-02, 
reaching Canton R. 30th Sept. ; discharged and reloaded 
and sailed 3rd Dec, anchored Bombay 11-1-03, discharg- 
ing in 8 days — made various chart 6 in eastern seas. 

Returning to England 1805, pub. Direction* for Sailing... 
East Indie*. 1809-11. and "after many years indefatigable 
research " his Ea#t I ndia Directory, 1 808, for which the 
Ddreotora awarded him 100 guineas; thin ran to 9 edns. by 
1874. 

Paper on his meteor 1. obsns. read before RS., and pub. 
Phil. Trans, 1830 ( 117-20 ) followed later by other papers. 

In ch. map compilation at India Ho. from 1810 ; various 
evys. in India pubd. under his direction [ 74-6, 79, 232 n, 2, 

285-6]. 

HYDE, John Fleming [ II, 409 ]. Ben. Inf. 
b. 28-9-1785. d. Calcutta, 12-5-48. 

Ens. 3-8-07 ... Capt. 1-5-24 ; struck off, 11-3^*6. 
Son of Gertrude Dowling. 

m., 15-2-13, Eliia, dau. of F. H. Pearson ( d. 1800 ), Ben. 
Inf. ; she d. Calcutta, 17-11-17, aged 22. 
Hodson, II ( 519 ) ; III ( 802 ). 

1813- 4, survd. Calcutta suburbs [ II, 18 ]. 

1814- 21, Asst. to SG.; 14 mo. sick leave to Now 
«. Wales, till 7-2-16 [ 425, 433, 487 ]. 

boo. 2-12-17, leave to Benkulen, Sumatra [309], extended 
to 14-7-18 under boo. 11-8-18. 

From SG. to Gen. Dept., 16-2-21 & boo. 1-3-21, granted 
12-mo. leave to Europe, vacating poet ; ib. 4-3-26, per- 
mitted to return under CD. to B. 25-8-24, but struck off 
later as ho had no. returned by March 1826 [221-2, 310]. 

Later settled in Calcutta, and at one time Sec. to Lottery 
Com. [ 13 ]. 

Possibly musical, for Mackenzie writes to him, 8-11-19; 
"I suppose your musical people are entirely taken up by the 
Rival Harmonics, & that the peace of the good town is no 
longer disturbed by the vostry commotions & the liberty 
of the ores*" 1 . 

Worked happily with Mackenzie, though not altogether 
bis ideal ASG. [ 300, 477-8 ] ; Mackenzie congratulates him, 



BIOGRAPHICAL 

21-3-20, on rise of pay..."to 500 sonaut rupees per men 
... As 1 imagine you will feel some satisfaction I hastZ??' 
at night, & wish yon joy sincerely!. ' ttn thu 

IRVINE, Archibald. Ben. Engrs 

b. 10-11-1797. d. 29-12-49, Highate 
Middlesex, after riding accident. ' 

Ens. 6-5-17 ... Maj. 28-8-31 ; ret. 5-5-48 
Son of Thomas Irvine, farmer of Hnwcleugh co Kn, 
burgh. ' ™ I " 

. ™-. L A1 , lallib & ri . 27-3-35, Marianne Eliza Sparks, dan of 
J. T. Shakespear, bcs. 
CB. 1831. 

Hodson, U ( 528-9 ) ; Ursula Low ( 158 ) ; Creiuhtan 
( 32-40 ) ; Thackeray ( 35 ). ' ^™gMon 

boo. 5-8-15, detained in England for course on the 
Trig. Svy.; CD to 1)., 15-3-16; "Cadet Archibald Irvine 
has completed hi» course...and will be sent out this season" 
Muratha War, 1817-8 ; MBIO. 81 ( 8, 40-2 ), survd. routei 
Saugor to Ithop&l, acknowledged by Malcolm r8al - A««t 
Engr. 2nd Inf. Bde. 

1821, Adjt. S & M. Allahubad ; DDn. 198 ( 1 ), 8G. re. 
commends him, 1-3-22, for svy. of Narbada from source to 
Hoshangabad ; "from what I have seen of his operation! as 
a surveyor, and learnt from the officers of his own corps 
respecting his character and abilities. I... believe he would 
execute it very satisfactorily " ; no record found of this svy. 

boo. 22-7-25, appd. offg. Suptg. Engr. sw. Frontier; 
Bde. Maj. at siege of Bharatour, 10-12-25 till severely 
wounded 1S-I-26. 

DDn. 203 ( 41 ), 28-9-26 & mhio. 160 ( 42 ) 4 
Misc. 8-0-28, made "plan of River Jumna from Agra 
to Allahabad. ..for Committee of Embankments at 
Allahabad" ; lithd. copies, Ben Regr. 234 ( 6, 7 ). 

Ben Regr. 184 ( 90 ), Svy. of Allahabad Fort, with 
country 1,200 yds. round, scale 100 yds. to inch; 
James Prinsep completed the map finding "the paper 
very fragile and worn" [ 495 ]. Irvine had left the 
svy. incomplete on departure to Europe on mc, but 
lithd. copies dated 20-1 1-26. 

JACKSON, James Nesbitt [ II, 409 ]. Ben. Inf. 
b. Calcutta, 16-8-1788. d. Calcutta, 

8-6-32. 

Ens. 27^1-05 ... Maj. 2-3-30. 
Son of William Jackson, Registrar of Supreme Court, 
Calcutta, and Margaret his wife. 

m„ 1st., Cawnpore, 26-2-11, Augusta Katharine, dau. of 
Col. Wade, 25th Lt. Dragoons ; she d. Calcutta 5-4-31. 

m., 2nd., Calcutta, 10-1-32, Mary, sister of Malcolm 
Nicolson ( 1792-1850 ), Ben. Inf. ( Hodson, III, 393^t ). 
OB 27— ft— 31 

Hodson, II ( 538 ) ; III ( 729 ) ; Pankridge ( 47 ). 
1814-5, on svy. of boundaries, Burdwan, Hooghly, 
and Midnapore [ II, 19 ]— Nepal War, on mil. 
service — completed svy. between April 1816 and July 
1817 [ 12 ]. 

Jan. to May, 1819, aurvd. line for road Midnapow 
to Nagpur [ 27-8, 88, 266 n.i, 348, 510 ], "a good 
route survey". 

a to od. ( Rev. ), 30-7-23 ( 236 ), to be Sec. to 
Com. of Control, Calcutta Canals [ 13 ]. 

boo. 27-3-24, posted to Gen. Staff with expn. to 
Burma as dqmo., with rank of Maj. [ 335. 337. 5°7 J> 
obsd. lat. of Rangoon [71, 183] ; applied officially for 
services of competent survr., resulting in despatch 



1 DDn. 168 ( 171 ), from Palta. • ib. ( 174 ), 21-3-20. 



NOTES 



463 



JOHNSON 



of Grant [71, 455 ]- hms. 865 ( 275), Burma 
Intelligence reporta from Jackson, 6-1-25 ; lithd. map, 
mrio. 3-0-26 [ 80 ]. 

1828, aqmo. at Preadcy. ; DDn. 265 (208-17), 17-6-31, 
Bubmitted, und., useful map of "part of Singhbhnm, 
showing the country of the Kola, who had recently been 
troublesome", mbio. 5tt ( 11 ). 

B to cd. ( Pub. ), 27-4-30, to be Supfc. of Telegraphs in 
1828 till post abolished 1830 [272]; hms. 677 ( 485-9 ), 
30-12-30 & 25-1-31, declined deputation to Arakan to select 
admve. capital and report on communications with Burma. 

JACKSON, Philip. Ben. Art. 
b. 24-9-02. d. 1879. 

2/Lt. 11-4-19 ... Capt. 1-12-34; inrd. 23-11-35; 
ret. 4-1-36. 

Son of Capt. James Jackson, in. and Haniot Goodehild, 
his wife. 

Hodson, II ( 539 ). 

18-12-24; Ex. Offr., Singapore; Survr. of public lands, 
from 27-5-26 ; in ch. Resdcv. 3-8-28. 

MRIO. 90 ( 21-29 ) map of Siam, 182.5 [ 3o ]. 

JERVIS, Thomas Best. Bo. Engrg. 

b. 2-8-1796, Jaffnapatam, Ceylon, 
d. 3-4r-57. 

Ens. 1-6-13 ... Maj. 28-6-38 ; ret. 30-12-41. 

Son of John Jervis, mcs., and Elizabeth, dau. of Capt. 
G. F. Ritao, be. ; bro. to G. R. Jervis ( 1794-1851 ), aUo 
Bo. Engra. [ II, 409 ]. 

m., Mahabaleshwar, 15-11-30, Anne Sarah, dau. of Dr. 
Wm. Paget, ret. surg. km. 48th Ft. 

Bio. under title Thomas Best Jervis by his son, W. P. Jorvia, 
pub. London, 1898. 

From Addiscombo, 1811-2, attended course with OS. at 
Worcester [ 209 ] ; arrd. India May 1814. 

Oct. 1819, appd. Ex. Engr. s. Konkan ; Oct. 1820, 
to make statistical svy. for civil purposes [ 172-3 J. 

bgo. 16-12-20, with expn. against pirates on 
Arabian coast of Persian Gulf [ 439 11.7 ], and survd. 
marches, Feb.-March 1821. 

Boro. 25-1-23, appd. Asst. Survr. under Sutherland 
[ 126, 209 ] ; continued svy. of s. Konkan till closed 
in 1830 ; measured his own base-lines [ 499 ] ; trgd. a 
large area, combining his topo. svy. with statistical 
and rev. svy. for the civil admn. ; results pub. 1834 
as "The Konkun Atlas, ... accompanied by numer- 
ous illustrations of the scenery, natural history, & 
antiquities 1 ' 1 [ 5, 129-30, 220-1, 439 ]. 

Writing from Ahmednagar 12-4-31, Jervis had pressed for 
recognition of this work ; "I have lately been so continually 
transferred, ... having within the last fourteen months been 
through every division and province of the whole Presidency 
of Bombay, exoepting the Southern Mharatta Country and 
Khandesh, to the former of which places I Am now ordered. ... 

"Shortly after Mr. Elphinstonc s accession to the Govern- 
ment of this Presidency in 1820, I applied to him personally 
to make a Statistical Survey in connection with a very 
unproved Topographical and Trigonometrical Survey of the 
Con can. ... For want of either instruments, salary, or Borne 
settled allowance for writers and draughtsmen! which it was 
perfectly unreasonable to imagine I could furnish from my 
own limited pay, ... it proceeded with the greatest difficulty. 
... I was directed. ..to prefer oontingont bills [ 352 ]. ... 

"The delays which oaourred between tho payment of my 
contingent bills, and the want of proper instruments, led me 
to explain. ... Mr. Elphinstone himself expressed his dis- 
pleasure, and immediately issued an order for the disoharge 



of all the expenses I had incurred. ... I made the Deputy 
Surveyor General. ..acquainted with all my past proceedings, 
and through him I handed up to Govt, the whole of my 
labours. ... 

"The Statistical Survey had been considered a.. .distinct 
office of the civil department, ... its progress. ..approved of, 
... and I was. ..to correspond on all matters relative thereto with 
the Seoretary to Govt. ... Establishment was granted to me 
since 1824, and the lout Governor, Sir John Malcolm, ... added 
thereto three Sub-Assistant Surveyors [ 392-3 ]. ... 

"In May last, 1830, when. ..Sir John Malcolm directed the 
military survey of the Concan to be discontinued, and. ..Capt. 
Jopp required of me to deliver up every document, plan, 
and paper I possessed relating thereto in maps, books, official 
correspondence of whatever sort [ 126-7 ]■ an( l 1 ftm now 
without the means of substantiating my claim, either to the 
remuneration pledged to me by Mr. Elphinstone, or to 
complete a most useful work. 

" Designed. ..for the preparation of a minute and beautiful 
map ( strictly drawn in the manner of the English survey ), ... 
to accompany an Historical and Statistical Sketch of a large 
Province, ...to portray its geographical and characteristic 
features as a military defence, ... its resources and produo. 
tions as an inlet fo commercial cnterpiize. ... I hastily trans, 
crihed all 1 could, ... but after ten years labour can derive 
little satisfaction in bringing forward a work incomplete and 
inaccurate. ... I therefore most earnestly solicit that... I may 
be furnished with my own original surreys, and the trigono- 
metrical survey also, ... that I may prepare from them 
authentic, correct, and perfect, copies. ... 

"The copy of the report on Weights and Measures I 
enlarged and greatly improved, and the Government... 
generously paid tho expense of printing. ..300 copies, which 
cost 1,51)8 Rs., and gave me back 100 copies to distribute to 
whom I pleased. I have received the sanctioD...to print all 
my mnp.s, drawings, plans, and memoirs, but I find myself 
perfectly unequal to the undertaking without the aid of 
Government"*. 

He closed by pressing that his salary for the whole period 
of the svy. should be placed on a higher bnsw and on thil 
tho Bo. Govt, promised him an extra allce. of Rs. 200 pm. 
from 15-2-26 to 31-5-30 as soon as he delivered in a fair 
copy of his memoirs and maps. This he did in 1836. 

A further claim was met by the Directors on hia 
return to England on furl, in 1837, when he gave 
such a good account of himself that he was appd. 
*' provisional*' SG., in the event of Everest's resn., 
which, however, did not occur till after Jervis had 
himself resd. [ 506 ]. 

A call for his original maps led to their close 
scrutiny by Everest, who declared them unfit for 
the Atlas of India, owing to the poor character of the 
trgn. [126-7, 2 °3 n * 2 » 209-10, 344]. 

Jervis's greatest claim to prof, recognition is his 
success in printing maps by lithography, and long 
after his retirement he did noble service in reproducing 
Russian maps for use in the Crimean War and in 
founding the Topo. and Statistical Depot of the War 
Dept., which later developed into the Intelligence 
Branch and the present Geographical Section of the 
General Staff 8 [ 168, 299 ]. 

JOHNSON, Alfred Ford. Bo. Inf. 
b. 10-4-03. d. 18-5-78. 

Lieut. 4-5-20 ... Capt. 8-9-32; ret. 30-4-40: 
Hon. Maj. 28-11-54. 
Son of Henry Johnson, oast, warehouse keeper, EI. Ho. ; 
and Francis his wife. 

Bo 00. 7-3-23, to act as Asst. on Gujarat rev. svy. 



, >IO Cat [ 439-40]. "Bo RC. 39/386/1831 ( 113-25 ). 3 Close; Frith. 
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JOHNSON, John [ I, 341 ; II, 409-10 ] 

Bo. Engrs. . d. 11-2-46. 

Ens. 31-5-1786 ... Bt Lt Col. 4-0-14 ; ret. 15-8-19. 
m., Diderica Memeling, probably Dutch. 
CB. 4-6-15. EIMC. I ( 220 ). 

From 1790, svys. in Deccan & Malabar [I, 128, 
1 30- 1 ; III, 113 ]. 1800, at Goa [ II, 96-7 ] ; 1803-5, 
Maratha War ; distinguished himself as Fd. Engr. & 
Survr., and produced map of Deccan [ II, 165-7 i 
III, 280 ]. 

1805-8, in ch. of timber extraction in Kanara 
[II, 409-10]; 1808-13, furl. ; 1813, Supt. Engr., 
Bombay ; 1815, DQiio. with East's force on Cutch 
border [ 123 ]. 

Bo 00. 26-3-16, "ordered. ..to the Presidency, to 
assume oharge of hia appointment of Quarter Master 
General of the Army". April 1816, to Poona, and 
deputed to svy. passes along the Ghats on the N. and 
w. borders of Khondesh, and report on defence 
against pindari raids f 83-4, 122, 483 ]. 

Furl, from 1817, travelling to England via PerslB, Georgia, 
Russia, and Prussia ; pub. A Journey from India to England... 
with 9 plain and 5 coloured plates ; 4to. ; 1818 [ 289. ]. 

JOHNSTONE, James. Ben. Inf. 

b. 23-2-1789. d. 27-6-52. 

Ens. 30-7-07 ... Maj. 15-12-35 ; ret. 23-5-36. 
Son of Wvnne Johnstone of Hawkslaw. 
Hodsnn, II ( .",62 ) ; IV ( 630 ). 

Maratha war, 1817-8; svys. in Malwa acknow- 
ledged by Malcolm [ 84 ], and from early 1819 on 
svy. of Bhopal, under pa., whose esoort he comdd. ; 
under technical instrns. of SG. till 1823 [87-8, 180, 
202, 336]. 

1825-8, comdg. Bhopal Contt. 

JONES, John. Ben. Inf. 
■ b. 18-3-01. d. 7-4-75. 
Ens. 16-8-19 ... Capt. 20-1-26 ; resd. 1-3-35. 

Son of John Jones of 03 Hnrley St., London. 

m Cheltenham, 1— S— 31 , Mary widow of Riehd. Carpenter. 

FRAS. 8-5-35. Hudson, II ( 565 ) ; Bhuyan ( 538 otc. ). 

1824—6, Burmese War ; on svy. in Assam on 
qmg.'s staff [ 53-4 ] ; bmo. 25-10-16 ; appd. offg. 
daqmo- "to survey the positions of Bullepora 1 and 
Guro Sacheo, for.. .settling the.. .North East Frontier, 
and also to survey the country inland between 
Bislmauth and Rungpore, both on the north and 
south banks of the Burrompooter " a [63-4]. 

His svys. frequently mentionod by Wilcox ; Nov. 
1828, ref "Boroe Dihing. ... A survey of this route 
has already been made by Lieut. Jones of the qmg.'s 
Department, but I behove not as accurately as it 
might bo ; that officer having been hurried on his 
march by the charge of all the public cattle" 3 . 

DDn. 124 (63). 28-8-27 : "Lieut. Jones. ..has surveyed 
from Chor Dewar to the Sonbunshecree, across the Mirjholee, 
to Rungpore. Thence to the southern bund road boundary, 
and along it westward, ... and returns by the river to Bish- 
na'ith, miking u iiii;ii:iuoie circk-. lie b aho clever (a 



pupil of mine ! )". 

DDn. 224 ( 83 ); " Lieut. Jones is about to execute, 
the survey between Gowahutty and Sylhet by this road, and 
as it wdl be well done, I shall not of course follow him"-! 
over the Khasi Hills, Qauhati-Moptong, Oherrapnnji-Sylhet 
— with another through Jaintia— mmo. 37 I 24 1 Jan iotb 
Nov. 1823, at Nongkhlao*. S * 8 - 

Wiloox had been up the road as far as Nongkhlao • "I 
have perused Captain Jones' remarks on this route across 
the Coaseya Hills. ... Lieut. Burlton who was employed durini 
last cold season on the route from Baha Chokey to Jvnteea 
received instructions to amend the mountain paths," . and' 
particularly to supply substantial bridges where required 
[431 ]. Capt. Jones remarks that if further improvement is 
necessary, it is chiefly in blasting & removing rocks at the 
principal ghats"'. 

DDn. 265 ( 214 ) ; Jones' "map of central Assam, 
...good geographical material", was incorporated in 
Wilcox's map [ 64, 299 ]. 

JOPP, John. Bo. Engrs. 

b. 9-7-1792, Kingston, Jamaica, 
d. 17-6-61. 

Ens. 8-8-11 ... Maj. 26-3-36; ret. 28-10-42 ; 

Lt Col. 28-11-54. 
Nephew of Keith Jopp, of Keith Hall & Joppa, Jamaica, 
ed. Addisoombe. 

m., Poona, 10-12-31, Eh'ia Jemima, dau. of Thos. Morris 
of dm. Customs, London. 

Bo GO. 5-1-14, appd. to Rev. Svy. Salsette I., from 
1-1-14; Bomc. 24-9-14, warned for fd. service, 
probably in Gujarat. 

BOO. 4-4-16 & 19-6-16, on svy. of passes into 
Deccan and on Cutch border under Johnson [ 122-3 ], 
and continued on svy. under Sutherland [125]; 1818, 
in ch. trgn. of Deccan Svy. [5, 129, 454]; Bomc. 
( camp) No. 59 of 1822, reports, Poona, 7-6-22, that 
Jopp had taken over ch. of Deccan Svy. from Suther- 
land [ 125-6, 323, 344, 352, 393 ]. 

Bo mc. 22-2-26 ( 78 ), appd. dsg. Bombay [ 6, 126, 
128-30, 212, 281, 323, 344, 463, 473 ], holding post till 
abolished 1-9-33. 

hms. 734 ( 596 ), 6-2-29, rendd. by Malcolm to 
succeed Hodgson as so. of India [ 301 ]. 

KEYS, William. Bo. Inf. 

b. Bombay c. July 1801. 

d. 24-5-39, Dapoli, 18 m. s. of Bankot. 

Lieut. 23-12-17 ... Capt. 25-3-29; invd. 31-7-37. 

Probably son of Charles Keys, Lieut. Bo. Mar., and, 
Elizalwth Warner his wife. 

Booo. 1-11-20, appd. asst. Rev. Survr., Gujarat; on 
rev. svy. Kaira Dist. till 1824 [ 170 n.5 ]. 

LAKSHMAIAH (or LECHMYAH ), Kavali 
Venkata, Brahman. Mad. Translator. 
Appd. Interpreter, May 1798; succ. as hd. intpr. 

7-1-03, on soUary 40 pa. pm. [ II, 355-7, 4 6 9 ; M> 

Son of Kavali Venkata Subbiah, and younger bro. of 
Kavali Venkata, Boriah [ II, 383-4 ) ; bro. to K. ( C. j V; 

Ramaswamy [ 30T r,.2 ]". Said to be ono of the three Madrasi 



1 H'nce the Bilipara Frontier Tract of later tlw.-i. 1 DDn. 217 ( 15 ) ; As R. XVII ( 358-0 ). • DDn. 224. 
XVII ( 503 *t ts \ ); facing p. 512, ske-teh of Uhuban Cavo. Sylhet, by Jjnos, 1827. 'DDn. 224 ( 105-10), 15-10-28. 
of Jfap of Ancient. ..Dekhan. Calcutta, 1827, 20 rot to inch. 
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figures, probably the central one, shown in Hiokey's portrait 
of Mackenzie [ II, pi. 22 n ; III, 474 n.i ]. 

1798 joined Mackenzie at Hyderabad, and uccd, 
him to Mysore [ I, 350-1 ]. On succg. Boriah as hd. 
intpr. took leading part in collg. historical inscrip- 
tionfl and mas. 1 . 

1811-5. during. Mackenzie's absence got into serious debt, 
which culminated in 1817 with arrest and imprisonment, 
to Mackenzie's great distress [ II, 356-7 ]. 

May 1818, joined Mackenzie ia Calcutta, having marched 
up E. Coast with others whoso religious prejudices forbad 
journey by sea [ 481 ]. 

There was great delay in getting the party off because of 
Lakshmaiah's private affairs. He was anxious to obtain 
delivery of a grant of land which Mackenzie had obtained for 
him, and he was then held up by a court summons instigat- 
ed by a personal enemy. Riddell writes, 24-9-17 ; "Letoh- 
myab is not yet off & appears determined not to move till his 
Grant is settled. I have in vain told him that he does no 
good here. ... I have merely got him to promise to send off 
the others immediately & himself to overtake them. ... The 
delay is, therefore, entirely his own, and after all your kind- 
ness it is rather selfish ". Oct, ; " Letohmyah has at last gone ; 
his department started some time before him, but as he 
travels in a palanquin he will overtake them e'er they arrive 
at MaBulipatam". 

Riddell then heard that he was in gaol, having been arrested 
for a debt of 5,000 p*t. ; "Instead of going off on the 15th he 
had gone to Tinnanore, his village, and remained there till 
the 30th. He came to Madras on the morning of that day & 
was setting off in reality, when he was seized by the Bailiff. ... 
He is now at large, having given security that he will not 
leave Madras. ... He says the debt is falsely sworn against 
him". 6-12-17; "After much trouble I got Letohmyah off 
this morning, ... leaving the title deeds of his property in 
the hands of.. .his bail". His case was eventually "settled 
against htm, to tune of 4,000 ps. instead of 6,300 as 
claimed"'. 

Supervised trn. and arranging of collns. in Calcutta 
till Mackenzie's death in 1821, after which assisted 
Dr. Wilson in preparing catalogue [ 392, 482 ]. 

Received substantial legacy by Mackenzie's will, 
and granted pension on full salary, with other con- 
cessions, on his rett. to Madras [ 479 ]. 

After return to Madras, and on advice of Sir Alex. Johnston 
[480 n.i], founded, and became Presdt. of, a "Literary 
Society of Hindus whose object was to prepare "translations 
and digests of the mass of mss. collected by Colonel 
Mackenzie, at the same time that other materials of a similar 
nature might be sought out and accumulated 

In 1830, at Lakshmaiah's request, the colln. was placed 
at disposal of the Mad. Lit. 80c, and a few articles pub. in 
the Madras Journal of Literature and Science. Ho writes on 
16-6-35, as "corresponding member of the Royal Asiatic 
Sooiety of Great Britain", that he was " still engaged in 
classifying the different dynasties, ancient and modern, of 
South India", and asked the Madras Govt, for authority to 
pursue the researches started by Mackenzie, with pay for 
2 scholars in every distriot, and free postage. 

This waB referred to ASB., who did not consider him 
qualified for such comn., but reodd. the cmpt. of the Rev. 
Wm. Taylor to report on those mss. already stored at 
Madras [ 482 ]*. 

LAMBTON, William [II, 411-5 ]. hm. 33rd 

Foot. 

b. Crosby Grange, Yorks, 1763/6. 
d., 20-1-23, Hinganghat, CP., Ml. 
Ens. 6-5-1782 ... Bt. Lt Col 4-6-14 ; STS. 1818-23. 



His siBter, Dorothy, m. Thos. Lye, of Yorks., and d. Feb. 
1827, leaving husband and 2nd son, Wm. Lamb ton Lye, still 
living. 

Left 2 nat. children, William and Eliza [ 469-73 ]. 

Corr. Member, Institut de France ; FRS. 9-1-17 [ 468 ]. 

DNB. ; DIB. j RMO. V ( 36-9 ) ; ElMC. Ill ( 100 ) 
Warren ; Ingledew ; A&N. Mag. XI ( 165 ) ; Markham ( 60- 
72); Statesman, Calcutta 13-1-1923. 

Portrait in oils by Wm. Havell, Hyderabad, 1822, presented 
in 1828 to R Aa Soc, London, by Sir Wm. Rumbold 4 of 
Wm. Palmer & Co., Hyderabad [ 493 n.6, pi. 22 ]. Miniature 
of same period with S of I. [ 438, 467 ]. 

1782, joined 33rd in New York ; 1783-96, ei-regt. 
empt. Nova Scotia & New Brunswick — Bkmr. from 
1785 — rejoined regt. in Calcutta 1797 and with it to 
Madras, Sept. 1799, on appt. aa bde. maj. to King's 
troops under Kt. St. George — bde. maj. 1st. Bde. at 
capture of Seringapatam, 4-5-1799 — with Grand 
Army, w. Mysore, Aug-Nov. 1790 [ IT, 412-3 ]. 

His proposal for trig. svy. on scientific principles 
was sanctioned 6-2-1800 — Preliminary svy. Mysore, 
1800-2— Base- line St. Thomas' Mount, April 1*802— 
Meast. of degree along Coromandel Coast, 1802-3 — 
Triangles k. to w. from coast to coast, and start 
of central arc, 1803-0 — Triangles down 9. coast, to 
Tanjore, 1800-7— Central arc to Cape Coniorin, with 
general svy. and map of s. peninsula, 1807-10 — 
Extended central arc through Ceded Pints, into 
Hyderabad, with connection to e. coast at Guntur, 
1811-6 [II. 233-49]. In his Notices of Malabar, 
tells of riding on horseback up the Gazalhatti Pass 
from Coimbatore in 1806 [ I, pi. 9 ; II, 414 ]. 

Feb. 1815, having measd. base at Bidar he brought 
hdqrs. to Hyderabad, and maintained them there 
till end of 1822 [ II, 249 ; III, 223, 237 ]. 

Up till 1606 had asstce. of 2 officers of King's 
Regts., and from 1807 several officers from Mia. 
[ II, 322-3 ], but from 1812 was loft with 4 sub-assts. 
ed. at obsy. eurvg. school [ II, 346 ; III, 223, 378-9, 
439 ]. 

1812, specially retained in the Company's employ 
in India after departure of 33rd, being granted bt. 
rank as Lt Col. with special allces. [ II, 415 ]. 

Worked, under direot orders of Madras Govt., and in no 
way under SG., though submitting regular reports [ 307-8 ]. 
His relations with Mackenzie had been cordial from the 
start, and wherever possible all dist. and topo. svys. were 
based on his triangles [ II, 115-21 ; HI, 4, 94, 101, 106 ]. 

He writes to Mackenzie, 9-1-16 ; " When do you set off 
for Bengal, and who has charge of your office at Madras ? I 
think it likely that I shall take another peep at Bengal before 
I visit England [ 99, 223, 476 ], for I propose taking a look 
at the Circars before I commence my operations, and shall 
probably go as far as Point Palmyras [ II, 249 ; III, 233 ]. 
I am here comfortably settled at the French Gardens [251 
n.3. 437 11.7 ], ...my place of business and study. I hare, 
besides, a house in the Cantonment when I want recreation 
and amusement. I hare met with suob liberal support from 
Mr. Russell that not one difficulty has ocourred since I entered 
the country [ II, 372 ; III, u<>. 412 ]"». 

Mackenzie replied with equal cordiality, telling of his own 
interests ; " No man could have acted for another with more 
precision & friendly attention than Colonel Morison in my 
long protraoted absence [ II, 299 ], & Lieut. Ward, who 
resided in the different houses to which my effects were 



translations nf mss.. MRIO. M 125. "DDn. 151 (25-83, 189). *JASB. V. 1835 ( 430. Ml-3 ) ( 1788-1833 ). «3rd 
Bart. ; g. bod. of Sir Thos. R. p Govr. Madras 1777-80 [ I, 24I, 322 ] ; d. Hyderabad 24-8-33. *DDn. 62 ( 183). 
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repeatedly transferred in my absenoe, appears to hare paid 
the utmost attention [ IT, 303-4 ]. I see.. .that all your books, 
plates, & most of your things were delivered to your order. ... 

" If you are once in the Circars, you can easily visit Bengal, 
especially during the oessation of the rainy months. I wiBh 
with all my heart that I may have the pleasure of seeing 
you while I am there. I remember your house of the 
Frenoh Gardens well & think you are lucky in having suoh 
a place"' [ 437, 472 ]. 

Lambton had often referred to a possible visit home, and 
Riddell writes that "in 1612, before I left him, he frequently 
talked to me of his intention to go home for a year or two, 
and of my taking charge of the survey during his absence. 
He even went so far as to enter on the subject of allowances " a . 

He writes to Russell, 21-5-18 ; "Should I not be able to 
proceed further [ than EUiohpur ], I shall prepare the way 
for my successor. The great length of time which has 
attended my labours must naturally induce me to look 
towards England, which I hope to see in a very few years, 
and where... I can be of...nse in superintending.. .suoh maps 
as the. ..Directors may think proper to publish"'. 

He remained at Hyderabad for the next two years 
working on compna. and reports, sending his assts. to 
extend trgn. [ 8, 223, 227, 437-8 ]. He writes again 
to Mackenzie, 28-7-17 ; 4 "I. ..was glad to hear that 
you had got all settled at Madras. As you will be 
in Bengal soon I have directed to you there [ 475-6 ]. 

"X am nearly putting the finishing hand to the 3rd 
copy of my report, one copy for myself, one for 
Government, and the 3rd for you [ 237 ]. ... It 
consists of upwards of 600... pages, and one copy takes 
upwards of three months to make out, with the plan 
annexed to it, so that there has been upwards of nine 
months employed in mere copying. It is, however, 
a valuable work, as I had better data to go on than 
I had before. I have computed every position in the 
whole peninsula [ II, 264 ]. ... You must, however, 
have the first vole, in your office, and it shall be 
copied as soon as I have time. ... Your being in want 
of data in the Circars makes me very anxious to get 
the operations carried throvigh them [ 5, 99, 223 ]. ... 

"I am now about to send out a party to continue 
my meridional triangles up to the Godavery, and 
then run east and return upon Hyderabad [ 223 ], 
which, with what you already have, will form a 
tolerable basis for a survey of the southern parts of 
the Nizam's Dominions [ 114 ]. 

"I intend constructing an entire map of the Peninsula 
from my own materials which of course you will get a copy 
of some day or other, but it will be a work of time. ... There 
is a blank in my work from Tellicherry to Callicut, owing to 
the setting in of the monsoon [ II, 244-5 ]• ••■ 

"If these warlike preparations prove successful there will 
be a prodigious field open for me, but if I am not allowed to 
move on a largo scale I shall content myself with carrying 
my meridian arc as high as 26°. ... 

"I received yesterday my diploma from the Royal Society 
on having been elected a member, and it was accompanied 
by a very handsome letter from Mr. Davis [ I, 332 ], one of 
the Court of Directors. I have been extremely gratified 
lately by the attention paid me by that Society, and by the 
members of the Academy of Sciences at Paris, particularly 
La Place and De Lambre [ 177, 238, 468 ]. ... 

"Let me hear from you on your arrival". 



It was about this time that Lambton conveyed to 
the GG. his wish for a suitable asst., and a 
geologist, to be attached to the svy. Prompt aotion 
was taken by Lord Moira by the nomination of 
George Everest [ 1, 225, 446]. Lambton was now 
over 60 years of age, and, after a worthy tribute to 
his high qualifications and the great importance of 
his work, the GG. noted that "Lieutenant Colonel 
Lambton has himself urged this point to the Surveyor 
General, and has pressed on His Lordship the pro- 
priety of giving him an associate" 1 [441-2, 450]. 
Dr. Voyeey was appd. later. 

Lambton's svy. was now tr. from Madras to the 
control of the Supreme Govt, at Ft. William, a 
change that hod been due since its extension into 
the Nizam's Territories. This change, with the 
new designation The Great Trigonometrical Survey 
of India, dated from 1-1-18 [ I, 225 ]. 

On Everest's arrival at the end of 1818 Lambton took him 
out on a demonstration trip, and then left him in ch. to oarry 
onfield work [ 227-8, 442 ], whilst he himself visited Calcutta 
to make contact with the Supreme Govt., and to settle 
private affairs with his agents, Messrs. Hogue, Davidson k 
Robertson. He lert Hyderabad in June 1810, and went by 
sea from Masulipatam. Mackenzie greeted him warmly ; 
"Colonel Lambton is expected here, having applied for 
leave" — "I have Been Colonel Lambton when in town lately ; 
I was surprised to find him quite. grey haired" — Colonel 
Lambton is here [ Palta ] with me since yesterday ; I think 
his health muoh lower than when I saw him in 1811, but we 
are all getting older"". 

Amongst matters which he tried to get settled at Caloutta 
were — increased pay and allces. for his sub-assts. on tr. 
from Madras — increase of his regular escort, and their allces. 
[ 379* 4°° ] — ' an d arrangements for passing of contt. bills. 
His last letter from Calcutta appears to have been that of 
12-1-20, and he was back in Hyderabad by April. 

In July 1821 he resumed the K. ward extension of 
his great arc. Deputing his sub-assts. to observe 
the triangles, he and Voysey marched direct to 
Elliehpur, some 380 m. from Hyderabad, in Feb. 
1822 [ 8, 232, 438 ]. Everest rejoined from leave on 
6th Feb., and was horrified at the deterioration of 
his health and the extent to which exertions in 
the field had taxed his strength ; "men cannot last 
for ever ; the Lieut. Col.'s infirmities had evidently 
subdued all but his spirit" [ 232-3, 443 ] 7 . 

Back at Hyderabad the grand old man submitted optimistio 
reports as to the work completed and future plans. He did 
his last work on his prof, reports, and records the joy he 
took in his labour ; "It is now upwards of twenty years 
since I commenced it on this great scale. Theso years.. .have 
been devoted with unremitted zeal to the cause of science, 
and, if the learned world be satisfied that I have been 
successful in promoting its interests, that will constitute my 
greatest reward. 

"In this long period of time... I have scarcely experienced 
a heavy hour ; such is the case when the human mind is 
absorbed in pursuits that call its powers into action. A man 
so engaged, his time passes on insensibly ; and if his e 'o^ 
are successful his reward is great, and a retrospect of hu 
labours will afTord him an endlesB gratification. If such 
should be my lot, I shall olose my career with heartfelt 
satisfaction, and look back with unceasing delight on the 
years I have passed in India" 8 . 



•DDn. 1S8 (35-7), 3-6-18. "to Mackenzie, 28-11-17, DDn. 151 ( 77-82 ). ' DDn. 92 ( 43-6 ), 4 DDn. 6- ( |*j • 
•Lambton's letter not found; BMC. 25-10-17 ( U8 ). "to Mountford ; 4-7-10 & 31-11-1819; DDn. 149 ( »J. 
' Everest ( 3 ). 'TS. V : enclosure 8 ; quoted by Thos. Jervis, ( 15 ). 
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At the end of 1822, after deputing Everest to run 
ah independent chain of triangles toWards Bombay, 
and Voysey to explore the country south from Agra 
to Nagpur [ 265 ], Lamb ton packed the whole of his 
equipment and household goods to move hdqrs. from 
Hyder&bad to Nagpur, and though far from well 
pet out on this march of nearly 400 miles. It was 
too much for him and, writes Everest, "he died on 
the 20th January 1823, at Hinghan U'hafc, within 
fifty miles of Nagpore [8, 236, 438, pi. 18]. ... 
Mr. Voysey had been detachod...iri the previous 
month of October. ... His absence waa a sad disaster, 
for he knew the Lieutenant Colonel's constitution 
well, and his manners wore so fascinating and 
agreeable as almost to chann away sici-cnesH. 

"But the Lieutenant-CoIonepH health was in so r.ioo/irinus 
» state when he quitted Hyderabad.. .that it was thought 
hazardous for him to venture 011 no long a journey without a 
medical attendant, and accordingly the Assistant- Surgeon 
first for duty was Dominated. The r/enrj^man so draughted 
•raa a Mr. Morton.. .and, before they btd been many days 
on the march together, he...t\viod bied hi?, aged patient 
rather copiously, and adopU-i the antiphlogistic system of 
abstinence from wine and meat -the Abundant ;isft of oranges, 
to.— a modo of treatment.. .dianietri<T<lly oppraHo to that 
hithorto so successfully pursued by bis m<; C:<;n\ adviser, and 
at variance with those established h'xbil'i -ihk'tx |i/ir!..,bueome 
so thoroughly interwoven with hid '.outiiCutioii tb.\t Sir. 
Voysey never contemplated. ..altering them [ 44.19 jc ]. ... 

"The vigorous Understanding of the Lieu tenon t-Oolonel 
seemed to have sunk beneath the accumulated prenuure of 
eld age and infirmities, and be, v. iio.se maoiy mind know not 
what superstition was, used. ..in the last txo month*,. .to 
tremble with horrof at his dreams. So tranquilly nnd calmly 
did he breath his last that no one was aware of hiq death 
until, surprised at the unwonted profoundness of bis ele.-jp 
'and the lateness of the hour, his servant entered bis tout and 
found him a corpse. 

"I had hoped to havo be?n able to give to the world some 
biographical account of bo singular a person ; but the little 
historical detail which waa found at his death in his own 
handwriting amongst his papers was tenaciously kept from 
my sight by Mr. Morton, ... and whether thoste into whose 
.hands it fell will ever indulge us with a publication of so 
interesting a nature is highly problematical [443-4, 469 ]. 

"His death took place at the age of sixty-seven 1 , 
and on dissection it appeared that the right lobe of 
the lungs was nearly consumed, and tho left slightly 
injured" 3 . 

Other details may be taken from a report sent by Dr. 
Morton On 13th Jan. ; "Colonel Lambton...has almost ever 
■since we left Bolarum been very unwell. On the night of 
the 23rd Dooember last he was seized with violent paroxysms 
of ooughing, and great difficulty in respirations. ... On the 
night of the 28th the above symptoms again recurred to a 
very alarming extent. ... I accordingly took from him 16ozs. 
of blood, whioh., .afforded great roliof. ... I. ..put him npon 
the antiphlogistio [ diet ? ] whioh ho did not muoh like and, 
in fact, it was with great difficulty tit at I could keep him 
from drinking wine. ... Ho won... in every respect improving; 
•o muoh so that on the evening of the 7th.. .he would not 
go without his wine any longer, feeling hiinself so much 
bettor, that he.. .drank a pint, which .sent him instantly to sleep 
when he went to bed ; but when he awoke towards morning 
ho„.was quite upset. ;.. Since that itight he has been far from 
*®11 — cannot Bleep at night — cough at times very tronble- 



*>ma— ...no appetite...— very irritable...— and only answer* 
T10 or so to questions put — ...in short in my humble optnfoa; 
his days seem to be drawing fast towards a eloae. ... 

"I sincerely wish we were at Nagpore, but we are obliged 
to go very short marches, so will not be able to reaoh it before 
the end of the month. ... p.s. You will perceive... that the 
Colonel is in a very precarious state"'. 

He was buried at Hinganghat, and a worthy monument 
erected by the Readt. at Govt, expense. Everest and 
Voysey had first intended to do this themselves 4 , knrt 
In reporting his death Everest suggested that Govt, shoutsl 
erect an offioial memorial; "The death of such a man 
...is an occurrence of no ordinary nature in India. He 
was a first-rate mathematioian, and as such was in cor- 
respondence with many very celebrated Philosophers in 
Europe ; amongst whom are Messrs. Delambre, La Plaoa, 
and others in France, and Captain Kater, Mr. F. Fallows, 
Dr. Young, and others in England. He waa a corresponding 
mem her of the French Institute, and a Fellow of the Royal 
Society. 

"As bis death.. .will excite a vaBt feeling of interest in 
Europe, ... I may be excused for suggesting the propriety, 
not only of accompanying the notification of his death with 
some considerable demonstration of respect on the part of 
Government, but of building at Hinghan Ghat some small 
but lasting monument at the pubUc expense" 1 . 

The original tablet being lost was replaced in 1696 s by 
deptl. subscription, and the do. Wardha Diat. reported, 
24-3-1925, that "Dilawar Khan, who had been looking after 
the grave, bad just gone on pension. He had tended the 
flowers quite on his own initiative, recognizing that this 
must have been tho grave of one of the "great Sahibs of 
the old day b" [ [, 40 n.i ]. He waa sent a copy of Lamb toil's 
portrait. In 1929, a now Christian cemetery was set out 
round Lambton's grave 7 . 

The portrait [pi. 22] is taken from that held by 
tho RAsSoo. in London and "painted 1822 at 
Hyderabad for G. Lamb Esq., by' W. Havell*'*, being 
a life-size head and shoulders, on canvas 30 by 25 
inches. A miniature — sufficiently like to have been 
painted at the same time — waa purnhasedin 1901 by 
the SG. from Messrs. De Penning A De Penning, of 
Calcutta, for Rs. 300. Joshua De Penning had 
bought it at the aale at Nagpur [ 469 ]. It is an 
oil painting on copper and after purchase was 
Tenovated in London 9 . 

Appreciations of Lambton's prof, work have already been 
quoted [ II, 264-7 ; III, 10. 193, 339 J. Of his personal 
life and character we are indebted to accounts by his assts. 
Warren and Everest. Warren, who had known him since 
17D8, tells us that his "stature was above the common size ; 
his complexion was fair, and his hair tending to red. His 
face wanted expression, and the old accident [II, 412] 
gave a cast to his eye. ... He was never married, though 
his friends appear to think that his wishes sometimes- 
pointed that way Utterly. 

"To a oonsiderable portion of general knowledge, and a 
respectable share of erudition, he united muoh Bimplioity 
of character* sn much so as to give many people a very 
inadequate idea of his powers of mind and knowledge of the 
world. Some peculiarity of manner too adhered to him 
from having lived so long out of the world, and he is said la 
consequenoe to have appeared to disadvantage in mixed 
oompaniea, and particularly in the company of women. But 
to those who could, through thiB singularity, discern merit, 
hi* conversion was found alike entertaining and instructive. 
Ho had strong prejudices, yet no man waa more quiek }n 
discovering talent, or ready in acknowledging it. ... 



presuming birth botween Jan. 185f» and 1866 [II, 411 ]. * Geo, Everest ( 30-2 ). •DDn. 91 ( 231-i ). 4 Geo. Evenst 
( 36 ) ; Warren ( 135 ). 8 DDn. 172 ( 10 ) ; 8-2-23. • tho original tablet wrongly described Lambton as "First SG. of India" ; 
this was now corrected by a socond tablet. : »frvm Da. 21-SM929 * SGO. file, So. Ill, 1925-6, 1934. •Geo. Lamb, Ben. 
Med.; partner in Wm. Palmer & Co.; Resdoy. Surg. Hyderabad from 1831 Wm. Havell visited India 1817-25 [sio n,7 J. 
■SQ0. file 21 of 1901-2; S of IQR. 1901-2(9). ' 
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"He m of a quiok and haity temper, ...yet in 
reality moat kind and considerate. His aervants war* 
aBeotionately attached to him, and grew old in hie servioe | 
wid of his public followers, he oounted... three generations 
in his oamp. The young men attached to the surrey as sub, 
aamietante he treated with uniform kindness, and with muoh 
consideration ; and in return they looked up to him as a 
lather [ 396-7 ]. 

"He read the Latin, Frenoh. and Italian authors, at least 
those who treated on science, with the same fluency as those 
of his own language. He wa9 not, however, a good classical 
soholar, nor had he much taste for the tine arts, or even liter* 
ature. His official style was neither eloquent nor yet lucid. 
He expressed himself with plainness, but not always with 
clearness. ... His private correspondence bore marks of 
haste.. .and he seldom attempted to corroct a letter" 1 . 
* Everest, who did not meet Lambton before Deo. 1818[442], 
writes that he was "about six feet high, erect, well-formed, 
bony and muscular. His head waB nearly bald, and the few 
straggling hairs which remained were thoroughly bloaohed 
bv age and exertion. He wag a fair-co'nplexioned man with 
blue eyes, which time had dimmed and weakened. ... When 
he aroused himself, ... his high and ample forehead gave 
animation and dignity to a countenance beaming with 
intellect and manly beauty. 

"I shall never forget tne impression which the bearing of 
this veteran and far-tamed geodeBist made on my mind when 
I first saw him in the year 1S18 [ 227 ]. ... For, though we 
had been in camp together for some days previous, ho hed 
displayed no symptoms of more than common powers, but 
seemed a tranquil and good-humoured person, very fond of 
his Joke, a great admirer of the fair sex, partial to singing 
glees and duets, and everything In ehort that tends to produce 
harmony and make life pass agreeably. 

"Tliesc moments of activity were, however, like the last 
tU~kerings of an expiring lamp. It was evident that he was 
gradually wearing away under the corroding influence of a 
complaint in the lungs, attended with a most violent oough 
which at times used to shake his whole frame as if to bursting ; 
and. ..the slightest exertion.. .was always succeeded by a violent 
paroxysm of hia disorder"'. 

"At the time of my joining.. .at Hyderabad in 1818, he 
gave to both Mr. Voysey and myself a general invitation to 
bis house ; we were his constant guests, apd formed part of 
his family ; ... we constituted his domestio olrcle, and were 
of the very few with whom he discoursed familiarly and 
without restraint"'. 

Everest has left the following aooount of Lambtou's 
recognition by the Institute of France. At the time 
of Warren's visit to Paris at. the end of 1815 [ II, 452 ], 
" his acquaintance was eagerly courted by the learn- 
ed men of the day, particularly the late M. De 
Lamb re, who was familiar with the geodetical opera- 
tions of India, and the names of Lambton and him- 
self, ... and ra^my were the questions which he put 
regarding the man who had contended so well, so 
.ably, and so long, with the difficulties of a foreign 
land and an alien people. ... 

"In the oourse of the conversation. ,.M. De Lambre... 
aaked whether Lieut. Col. Lambton would like to be a Cor- 
responding Member of the Institute and, ... being assured 
that he would certainly consider It as a very high and grati- 
fying compliment, the diploma was forthwith made out by 
' unanimous consent and, under oover of a very flattering 
letter from M. Da Lambre [ 238 ], was sent to India where It 
reached the Lieut. Col. not very long prior to my Joining him 
at Hyderabad in 1818. 

"Shortly after this affair at Paris, Oapt. Warren went to 
London and. ..the whole story soon got into circulation. ... 
The Royal Society. ..followed In the train of the Institute, 



and elected the great man a Fellow "*, 

Sir Sidney Burrard relates that at a luncheon of the 
International Geodetic Union at Fot9dam In 1901 the 
Chairman, Professor Helmert, spoke warmly of Lambton's 
devotion to his great task, and of Its great importance to 
geodesy. There was a courteous exchange of compliments 
between the SQ. and the Institute of France at the oentenarv 
of Lambton's death*. ' 

Tn later years Everest had occasion to complain of an 
offloer withdrawing from the field bofore completing hit 
programme, and told Govt, that "the late Colonel Lambton, 
...would never have quitted the field until the work was 
accomplished, for to return without would have broken his 
heart. But he was a very rare person"'. 

An account of Lambton's family and the provision 
he made for them is given under the story of his son 
William Lambton, jr. [ 469-73 ] and an account is now 
given of the unfortunate manner in which the sale of 
his property was effected [ 236, 438, 443-4 ], 

Sale of Lambton's Property 

On Lambton's death, full ch. of the camp was taken 
by Dr. Morton, who had only been attd. for med. 
charge on the journey from Hyderabad. He was aa 
Asst. Burg, on the Madras Est., and as such a man 
of education and some social status. He won 
Lambton's confidence to the extent that his patient 
appd. him executor under a will that he sd. on the 
day of his death, witnessed by Morton and De 
Ponnintr. The will is full and clear, and shows no 
signs of weakness of intellect [ 470 ] : it had probably 
been prepared gome time before, for it deals with 
domestic matters in some detail. 

De Penning was the senior member of the survey staff 
present, and was close on 40 years of age 1 he showed little 
initiative in this crisis, and surrendered oh. to Morton, 
allowing him to carry through his high-handed disposal of 
Lambton's effects with little interference. He writes to 
Everest, in evident distress, appealing for orders ; 

21-1-23, " It is with the deepest concern I have to announce 
to you the death of Lt. Col. W. Lambton whiah took plan 
last night. ... As we are to proceed.. .under the charge of Mr. 
Asst. Burgeon J. Morton, we beg to oe favoured with yonr 
instructions as early as possible. ... We expect to reach 
Nagpur on the 20th inst. and.. .we trust you will lose no time 
in taking charge. 

He wrote again three days later, warning Everest of the 
immediate sale that Morton proposed [ 438, 443 ], but Everest 
was near Shol&pnr, more than 400 miles away, and could do 
little to help. He wrote to Morton, 6-2-23 ; asking that 
the sale might be postponed "until the orders of Government 
are reoeived. ... Mathematioal instruments.. .will perhaps be 
purahased by Government, and if the sale be hastened before 
Instructions are received it will be a very serious injury to 
the estate". 

To De Penning he replied 1 "I have written to Mr. Morton 
by this day's post. ... Ho will, I doubt not, comply with my 
wishes but, if he does not, ... wait on him on my part, and 
enter a protest against the hastiness of the proosdure. ... 
Had Lord Hastings remained in India, I should. ..have sat 
out for Nagpore s but there Is a new Governor General', who 
may not... attend to my pretensions. In that case I shall 
have to go to England, or perhaps merely to Caloutta, and 
at Sholapoor I am nearer the sea than I should be at Nagpors. 

"If I am nominated I shall pnrohase all the Colonels 
instruments, having ( with the consent, of course, of the 
executors ) first advertised them in the Gazettes of the 



• Warren ( 12 <l m ). ' Geo. Everest (4^5 ). • Everest ( 16 ). Mb (18-9). 'SGO. File, Feb. 1823 ; 134/43 F-l 
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throe Presidencies. ... There were in his possession mathe- 
matical works which, if sold at an everyday auction, will 
hardly fetch thoir weight in marble, but if duly advertised 
will be worth nearly their weight in the same quantity of 
silver. I am myself ready to purchase nearly the whole of 
them ( in the event of my being confirmed) at such prices as 
they may attain aftor being subjected to a full competition 
with the whole Bcientifio world of India 1 [ 438 ]. 

He wrote at the same time to Jenkins, Resdt. at 
Nftgpur, but too late to prevent the disaster. Every- 
thing hod been disposed of, "and many things. ..much 
below their value". "Such has been the precipitancy 
of the executor", writes De Penning, "that, all the 
Colonel's personal property were disponed of by publio 
auction on the 3rd instt. ( the very day I got your 
letter ), even before we could get instructions from 
Mr. Jenkins who. ..had sent directions for a great 
number of books. ... 

"The Circular Instrument was Bold for 525 rupees [ 259 ]. 
Capt. Stewart, the Surveyor of this district bought it up 
[ 93 ]» so that the instruments and books, with the exception 
of Bome that Mr. Rossenrode bought up for you, ... is irrevoc- 
ably lost to the public. I have taken charge of all the publio 
property — the transit, or levelling instrument, the astro- 
nomical telescope, a boning telesoopo, the 2 chains with all 
its apparatus, 3 small theodolites belonging to the Quarter 
Master General's Department, as also the standard scale ; 
and. ..every thing that I knew. ..to be publio property — 
and I have been obliged to rent a house for the instruments 
and guard at.. .50 rupees a month" 3 . 

Morton considered his action quite in order; "All -the 
property of the late Colonel Lambton has been disposed of 
by publio auction at Nagpore, with the exception of some of 
the mathematical instruments which he left to his son who 
was with him [ 473 ]. Hie other instruments. ..were sold, 
and purchased principally by Captain Stewart who is... 
surveying the Nagpore country. The Colonel's effects were 
delivered to me by a Committee.. .at my request and, as I 
could not remain at Nagpore, being detached from my corps, 
I was anxious to have them disposed of before I left, being 
the only responsible person present" 8 . 

Everest was indignant and, after making a full report to 
Govt, at Calcutta [ 443-4 ], hurried iu to Hyderabad to try 
and recover as much as he could [ 256 ]. 

To Do Penning ho wrote ; "I hope for your sake you have 
protested. ..in as manly and bold a manner as the nature 
of the ciroumBtance and your own situation required. ... 
The instant the late Col. Larabton's death took place you were 
responsible for everything connected with the establish- 
ment. ... This affair will be sifted down to the bottom, and 
visited with the severest displeasure of Govt. ; the injury to 
the public servioe is incalculable" 4 . 

Morton refused to take any blame, and said he was 
quite prepared to surrender all official papers and insts., 
and the Rosdt. was reluctant to bring official pressure to 
bear ; "Interference in the measures of an executor is at all 
times a matter of peculiar delicacy, the more particularly 
when those measures seem, to a certain extent, to have had 
the sanction of a Committee. The matter of complaint, 
moreover, dhl not occur in the territories of the Nizam, but 
in those of Bhonsla" 6 [ qo-i ]. 

Tact was never Everest's strong card, and he soon quenched 
any will for co-operation on Morton's part. After recovering 
a few public papers, he wrote to Morton that "there were... a 
great number of articles of this kind in manuscript, and his 
private letters were so much intermixed with those of the 
public that.. .more than two-thirds of the papers you have 
retained relate to observations and calculations connected 
with the Grand Trigonometrical Survey" 8 . Morton replied 



that he had handed over "all the papers.. .except those of a 
private nature, and connected with money matters" — -and 
again — "I am not authorized to allow yon to inspect the 
papers and manuscripts. ..now in my possession, without 
the concurrence of Mr. Stuart, the other Executor"'. 

Morton agreed, however, that two officers from 
the Resdcy. should report on the papers in his posses- 
sion, and in this way a number of survey documents 
were handed over to Everest. The remaining 
private papers were left with the Executors, and 
included — Lamb ton 'a correspondence with his agents 
both in Calcutta and London — Letters, books, and 
papers "wholly private" — a Private Journal — a ms. 
"Life of Colonel Lambton written by himself" 9 . 

Everest was still persistent and, by arrangement 
with the Resdt., was allowed to examine the 
papers still remaining with Morton, and, 26-6-23, 
expressed himself ftatisBed. He repeated this assur- 
ance to the SO., pointing out, however, the loss 
incurred by the sale of the circular inst., which was 
eventually recovered on the break up of the Nagpur 
Survey in 1830 [92]. There was also a brass plat- 
form to another inst. sold to Stewart, which Morton 
himself succeeded in recovering for the GTS". 

In Jon. 1824. Stuart, the second executor, sent Govt, 
"a list of valuable manuscripts belonging to the estate of 
the late Colonel Lambton, as Govt, might wish to have copies 
of them for their own private information, as well for the 
use of the Trigonometrical survey; ... under the guarantee, 
however, of their not being published except for the benefit 
of the deceased's estate. 

"Six Mathematical Place Books — One Common Place 
Book — One Journal — Twelve small red- leather- 00 vered 
manuscripts containing descriptions of Mysoor, the Carnatic, 
Soondah and Bednore, and Southern Provinces, etc. — Four 
manuscripts ; journals connected with the geographical 
survey in 1807 and following years — One manuscript ( blue- 
oovcred ), comments on Newton's Principles 10 — Five small 
manuscripts ; journals of the siege of Seringapatam in 1709 — 
One bundle manuscripts ; translations, etc. — One do. ... 
— Two blue-covered books on astronomy and sundry h undies 
containing letters, etc., etc. 11 . 

This list was passed to SG. for action direct with the 
executor, but no further record is found and no copies of 
any of these documents are now forthcoming. It is a tragedy 
that the various journals, especially the MS. autobiography, 
have entirely disappeared. It would be reasonable to 
presume that they were passed to young Wm. Lambton, 
and that he would have appreciated their great historical 
value. 

There waB found in a bo. Com p. in 1950 a leather-bound 
notebook, 7 inohos by +|, giving notes in Lambton's hand- 
writing on comparison of chains at Bangalore base-line of 
1804 — obBiis. of pole-star at Triohinopoly in 1808 — with list 
of geogl. positions tixod on coastal series of 1802-3 

[ii, 236.57]". 
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Lambton's will, sd. 20-1-23, gives following faots about 
surviving members of his family ; previous wills revoked. 

"To my natural son, William Lamb ton, I leave 
30,000 sicca rupees, to be lodged in secure deposit ; 
out of the interest he is to allow his mother, Kummer- 
boo, a Moor woman 1 , 24 rupees a month. ... 

"To Eliza Lambton, my natural daughter, I leave 
40,000 sicca rupees. 

"I possess Government securities to the amount 
of 11,700 sicca rupees, and have just received a bill 
on Court of Directors to the amount of £5,140* 
which I have remitted home, & I have, besides, 
upwards of Rs. 50,000 in hands of Messrs. Davidson 
& Co., my Agents in Calcutta, ... still accumulating. 

"To Frances, a half-cast woman, and the mother of my 
natural daughter Eliza, 1 have settled a pension of 40 Hydera- 
bad rupees, or 33 .sicca rupees nearly. 

''After providing the above, I leave remainder to be 
equally divided between my two nephews, Thomas Lye & 
William Lye, sons of Mrs. Dorothy Lye of North Allerton in 
Yorkshire, on consideration they allow her a third part of 
the income during her lite. 

"Mr. L. A. Davidson 2 is appointed Guardian of Eliza. 

"In addition I give to Willism, my naturnl son, my small 
Theodolite &. silver case of Mathematical Instruments" [ 473 ]. 

Probate was granted to C'hartes Stuart, Calcutta, 11-2-23". 

Register of Baptisms, Dioocsan Registry, Madras, gives 
the following particulars ; 

Baptized," 18-0-1810 — Name, William Lambton — Father, 
William Lamb ton. Major — Station. Pondiclierry — Bapt. by 
J. G. Holzerbi-rg, missy. — Born, 12th July 1809 — Sponsors, 
[ Pere ? ] Bonnefoy, L. CicAy, Miss Genevieve Cicey*. 

Lambton had spent Aug. to Oct. 180* at Trichinopoly 
repairing his great theodolite [ II, 241 ], and had then 
carried his great arc to Cape Comorin. He was in Travan- 
corc Feb. 1300, and retired to Pondicherry for work on 
reports and compns. in time ready to welcome young 
Willam [II, 243 ]. 

EUza was b., Hyderabad, 6-8-19, just after Lambton had 
reached Calcutta, and was bapt. 5 days later. A second 
aon, John Wm. was b., Hyderabad, 26-12-20, pr. by Frances, 
Eliza's mother; he was bapt. 4 4 21, and pr. d. young, for 
we hear nothing further of him. 

Young William may have been ed. at Vepcry Academy, 
under Mr. D. Kerr, of which an adv. appears in Mad. Govt. 
Oaz., 17-4-23 6 . No record of him exists in records of the 
Latvrence Memorial Royal Military School, Loved ale, Nilgiri 
Hills, which was formerly the Military Asylum at Madras. 
He was only just 12 years old when he joined his father at 
Hyderabad and was appd. to GTS. [ 379 ], probably 
working with young Joseph De Penning who was slightly 
older [ 385 ]. He was in the camp at his father's death, 
and Morton writes to Everest 17-2-23; "I wished also 
to ask your opinion regarding the late Colonel's son. No 
person has been nominated guardian to him, and I suppose 
the executors must look after him. Do you think it advis- 
able that he should remain on the survey establishment ? 
He is very young, and I should imagine the best place for 
him would bo at school. He is left 30,000 rupees, and aB 
Mr. De Penning, under whose care he is, talks of leaving the 
survey [ 438-9 ], what is to become of him ? He is too young 
to take care of himself. 

"But you must be the best judge what his prospects in 
that line may be. ... I am thus far on my way to join my 
corps, the 2 Bn. 20th [ M.vi ] at Seeunderabad, where I 
expect to be about the 10th of March. I have all the Colonel's 
manuscript*, which arc numerous. Should you think it 
advisable for William to return to school, how is his leave 
to quit the survey to be procured ?" 



"There can be little doubt that William has been 
taken away from school too young, and [ he ] certainly 
ought to return"*. Though Morton here appears by 
no means unreasonable, Everest had by this time 
broken off corr. with him, and a series of atiff official 
letters brought Govt, authority to young William's 
discharge 7 [ 380, 494 ]. 

Lambton's estate became the subject of a series 
of law suits in the Court of Chancery between 1828 
and 1832, under which hU children Wm. and Eliza 
Bued Davidson for their legacy, and sought an in- 
junction against their uncle and cousin, Thos. and 
Wm. Lambton Lye. 

1829, Case B-2401, 11-8-30 :— 

Plaintiffs ; Wm. & Eliza Lambton, represented by their 
next friend, James Bathgate 8 . 

Defendants ; Leith Alexander Davidson with 9 others 
including Win. Lambton Lye, Thomas Lye the elder, and 
Charles Stuart. 

"Wm. Lambton the father of the Plaintiffs was, at the 
time of death, possessed of, or entitled to, a large personal 
estate ; part thereof was then in England, & part in the E. 
Indies. ... 

"Charles Stuart became, and now is, the sole legal per- 
sonal representative of the Testator in the East Indies. 
John Morton having declined to prove the will, letters of 
administration were duly granted in London to L. Alexander 
Davidson, now of Bruges, Netherlands, ... sole representa- 
tive in England. 

'.'At the time of Testator's death there was standing in 
books of Government A... Bank of England, £1,005 @ 3%, 
in hands of Fletcher, Alexander & Co., a large sum of money 
amounting to £ 5,000 and upwards. Further possessions in 
East Indies". 

Wm. Lambton Lye had lately been declared bankrupt. 
His bro. Thomas d. Dec. 1825. Their mother, Dorothy Lya, 
wife of Thos. Lye senr., d. Feb. 1327, leaving her husband 
surviving. 

"The Plaintiffs have frequently applied to Davidson & 
Stuart to make a proper investment of the two legacies of 
30,000 sicca rupees and 40,000 sicca rupees respectively. 

"The Defendants reply that suitable investment has been 
made in India, and that the Residuary Legatees are entitled 
to the whole estate in England, which the Plaintiffs deny. 
They state that Stuart sold all the testator's Govt, securities 
in the East Indies and, after meeting funeral expenses etc., 
converted these monies to his own use, or for his own bene- 
fit. ... That the testator's funds in the East Indies were not 
alone sufficient to meet the legacies, ... and that ample 
funds exist in England to meet these legacies, which are now 
in the hands of the Defendants in England. 

" These are claimed by the agents of W. L. Lye & executors 
of Thos. Lye, who refuse to allow any part to be applied to 
the benefit of the Plaintiffs, & various sums of money have 
been paid out to them on this aooount. The Plaintiffs 
ask for an injunction to prevent any further payment to the 
Defendants. 

"The Defendant's [Davidson's] counsel states that the 
Defendant was unable to make any investment for... providing 
bequest to the plaintiffs. He believes that upon, or very 
soon after, the death of the testator, the said Charles Stuart 
possessed himself of all the testator's estate, & on or about 
30th April 1 825 Stuart transferred a sum of Rs. 21 ,308 to the 
credit of the guardian of plaintiffs Eliza, and a sum of Rs. 
21,308 to the credit of Wm. Lambton ; a sum of Rs. 6,000 
was retained for pension of 9 — , named in the will. 

"To the beat of hie knowledge, C. Stuart never 
invested or appropriated any part of the estate, 
and he cannot say whether Stuart hath now. ..any 
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sum of money belonging to the estate. He has 
received information from C. Stuart, who was in the 
East, that the property of the testator in the East 
Indies was insufficient by Rs. 15,000 to satisfy the 
legacies. Stuart desired the Defendant to remit the 
game out of the monies in the hands of the London 
Agents, and this was done in April 1825. The London 
Executors, considering that this remittance satisfied 
the requirements in the East, ... made more incon- 
siderable payments to the Lye's on account of their 
shares of the residuary estate. 

"Davidson heard in April 1820 that the firm of 
Davidson & Co, including C. Stuart, had in December 
1825 become insolvent and stopped payment, where- 
by the funds belonging to the Testator's estate, then 
in the hands of the firm, were no longer sufficient 
for that purpose, and the question now arose as to 
whether that part of testator's estate now in England 
ought to be appropriated to satisfy the legacies to 
the Plaintiffs. ... 

" He says the Plaintiffs were at Testator's death 
in the East Indies, but after his death they were 
sent to Europe for their education by Ch. 
Stuart, to the care of Davidson, and have no other 
provision than their prospective legacies. The 
plaintiff Wm. Lambton is an infant ; Eliza is an 
infant ; Kummerboo &■ Frances <fc Stuart are now in 
East Indies. 

"The Agents state that thoy still hold £3,600 of testator's 
estate. They deny that they threaten or intend to pay 
over any sums of money to the Lye's, unless they shall be 
directed to do so by the Court, inasmuch as the funds in the 
East Indies have failed, owing to the insolvency of Davidson 
k Co., &, Palmer & Co. 1 . 

"Since arrival in England the Plaintiffs have ever since 
been, and are now, under the charge of L. A. Davidson for 
their education. 

"The Court doth Order and Decree, ..to take an account 
of the personal estate of the Testator, & to advertise for all 
oreditors, ... and that all funds with the Agents be paid into 
the Court's Bank. ... The Master to appoint a proper person, 
or persons, as Guardian of Eliza, & to report who has main- 
tained & educated Eliza since the death of the Testator, 
and what ought to be allowed for suoh purpose ; and similar 
information re William". 

Orders in Chancery— 1830-B-2167 ; 4-8-31. 

"Wm. Lambton, the Petitioner, is actually in a state of 
destitution, & has no means of support, & has nothing to 
rely on but the said legacy. No oreditors have come for- 
ward. ... It was fit and proper that the sum of £ 200 should be 
advanced Sl paid the petitioner pending tho proceedings in 
this suit ; paid out of the sum of £4,300 standing in. ..trust". 

Orderii in Chancery— 1831 -B-2465-7, 9-8-32. 

Further dividends having been paid by the insolvent 
firm, "McKillop & Co., of Caloutta should now remit to tho 
Court the sum of Kb. 14,638, or £9,321, together with 
interest aoorued. 

"Ever since the arrival of the petitioner in this 
oountry, which was in or about the year 1824, down 
to the present time, he and Eliza had been under the 
care of L. A. Davidson, and had been maintained 
and educated by him. ... Davidson is now residing 
at Boulogne in Franco with his family, but is in 
the habit of occasionally visiting this country and, in 
the opinion of thin Court, the most fib & proper 
person to bo appointed Guardian of Eliza' is this 



L. A. Davidson. 

"Eliza is now of the age of 14 years. She has no 
relations, being the natural child. Davidson has 
maintained & educated Eliza since the death of the 
testator at a cost amounting to £ 650 ; and it is 
recommended that £ 75 a year be allowed for future 
maintenance & education, & be paid to Davidson 
from the income arising from the legacy. 

"It is ordered that the Master do apportion suoh 
part of the dividend & interest between the 3 Plain- 
tiffs acoording to their interest ; such part as shall be 
apportioned to Wm. Lambton [ shall ] be from time 
to time.. .paid to him, from which he will pay the 
amount of Rs. 24 per month to Kummerboo for her 
life, and such part as shall be apportioned to Eliza 
shall be paid to Davidson, her guardian, for her 
maintenance & education during her minority". 

Orders in Chancery— 1832-B- 1207. 22-3-33. 

"The Petitioner L. A. Davidson being about to leave 
England for the East Indies, it is desirous that some person 
should be appointed Guardian to Eliza in his stead. There 
remain £ 3,029 between Wm. and Eliza". 

Orders in Chancery — 1832 B-2657 ; 2-8-33. 

"Balance, after charging all oosta, now available for 
division amounts to £ 2,901) ; 

£1,218 plus 18 to William Lambton ; 
1,6+4 plus 24 to Eliza Lambton. 

"Proposes George Munday, of Southampton Bgs., Chanosrj 
Lane, as guardian of Eliza, '&> control of her funds". 

Under an Order of Chancery, 1829-B-14S3, 1830, Thomas 
Lye and his son Wm. Lambton Lye were summoned to 
appear, and to settle a claim made against them by William 
Lambton. Thomas was at the time "a prisoner in custody 
of the Sheriff of Yorkshire ", presumably for debt. 

The gist of all this appears to be that Lambton'e 
children were sent to England in 1 824, William then 
being 15 and Eliza about 5 years old. Here they 
were provided for and educated by Leith Davidson, 
who seems to have treated them as part of his family. 
Unfortunately his Calcutta firm got into financial 
difficulty at the end of 1825, and had to suspend 
payment. The London agents, having sent out 
sufficient funds to India to complete the legacies to 
Wm. and Eliza, started to make advances from the 
residuary estate to the Lye's, Lambton 's bro. -in-law 
and nephew. Wm. and Eliza appealed to Chancery 
and had these payments suspended, and their affairs 
were then taken over by the Court of Chancery. 

The final payments made in 1833 included the 
sums rescued from the wrack of the Calcutta firm, 
under whose arrangement they had been maintained 
and educated for ten years. 

We have further infn. about William and Eliza 
from a most interesting letter written by Wm. to 
Joshua De Penning in 1834, that is preserved by the 
De Penning family [ II, 394 ]. It is given below with 
but few cuts. Wm. was now 24 years old. 

No. S Duko Street, St. James's Street, London. 

24th January 1834. 

My deir Mr. De Penning 

Since I received your last letter about two years and 
upward-* a^o. I had written to you three several times, but 
whether the letters rp:*chcd you or not, it is impossible for 
me to say, but I have never hc^rd from you. My la**t packet 
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of letters was sent out by the Neptune, Captn. Cumberlege, 
who took oharge of them himself, and promised me he would 
deliver them safely. The Neptune has returned to England — 
but no letters from yon 1 . 

I am in a state of great anxiety and suspense about the 
residue of the money that was to have come from India, 
agreable to an order sent out by the Court of Chancery to 
Crnttenden & Co's house at Calcutta. In consequence of 
the delays occasioned by our unfortunate suit, I am at 
present, and have been, struggling against the tide of diffi- 
culty which had well-uigh overwhelmed me. I have been 
enabled, however, by the kindness of some of my friends 
to have nearly scraped through my professional studies, and 
am in great hopes of being a Member of the Royal College 
of Surgeons by the latter end of the present year [ 469, 
473 ] ; if so my profession may do something for me. 

The precepts inculcated by you in my youth, My dear 
Mr. De Penning, has [ sic ] a proved more useful to me than 
mines of gold ; it has obtained me friends ! As an illustra- 
tion of this fact — will you as soon as you have received this 
letter oall upon Captn. Joseph Andrews, of the H.E.I.C.'s 
service, commanding the Andromichc, who I am personally 
acquainted with, and hear his opinion of me T I was intimate 
with him and his family at Bruges in the Netherlands for two 
years. He will tuke charge of this letter for you ! Ask 
him what he thinks of my Theatrical talent ! As it was my 
intention some time since of going on the stage, but which 
I was obliged to abandon. ... 

My life has been chequered by various vicissitudes, like 
a ship in a stormy ocean — buffeted about — first in England, 
then in France, then in Belgium ; at the latter place during 
the revolution of 1830 I was shot, and nearly lost the use of 
my leg — Captn. Andrews oan give you all the particulars 
as be was there at the time. Last year I was on a visit with 
a friend at St. Omer in France, where [ was appointed dresser 
to the military hospital. I had 120 patients under my charge 
—principally Dutch prisoners from the siege of Antwerp 1 — 
I had a good opportunity of seeing the process of curing 
gunshot wounds — as well as the French treatment of tho 
venerial disorder — for whioh they are so justly famed. 
When I was obliged to leave France to resume my studies 
in London, Le Chevalier Chrestien, the Surgeon in Chief 
gave me a handsome set of surgical instruments — and a 
certificate, for whioh this is a true copy — 

* Je soussine — Chirugien en Chef de l'Hdpital Militaire de 
St. Omer — declare que Monsieur William Lamb ton a suivi 
lea pensemens journaliers debit Hdpital — pour l'espace de 
qnatre raois, et pendant toua ce terns il a montre beau coup de 
zele et assiduity — en foi de quoi j'ai delivr6 le present*. ... 
Chrestien. 

Thus then you perceive I have not been losing my time. 

As touching theatricals, I have had various offers of 
engagements. When on a visit to Canterbury, I played 
two nights — Iago — in Shakespeare's tragedy of ' Othello ' — 
and Nicolas Flam in a new farce of that name — House 
crowded both nights. Captn. Andrews, who has seen my 
personation of old men in comedy, will be more able to give 
you hi* opinion on the subuct. Please see him and write 
by him, if you please. 

How is my poor Mother ? I wish to God I could once 
more Nee her. She was always most affectionate towards 
me, and would it were in my power to assist her. I should 
not like her to see Captn. Andrews — for causes which you 
■can best devine — therefore you had better say nothing to 
her of him. 

I hope Mrs. De Penning is quite well — give my Love to 
a\\ — Caroline — Eliza — and little Adelaide — I suppose they 
must have grown up quite belles. Eliza as far as I remember 
for her eyes ! Caroline will take more after the placid 
manner of her mother — Ady — a little lively puss ! You see 
I make quite free in saying what I think — but be it remem- 
bered that altho' I am now 24, I speak with the tongue of 
youth in recollection of those happy days the Frenoh Gardens 



used to afford us [ 437 ]— I never recall to my recollection 
those days without a high sensation of pleasure— and well 
do I remember them — The house and garden at the back 
walled round— the little bridge thrown over the nullah— 
the square well which supplied the water for the garden V>° 
the aid of 2 bullooks^all— all-all live in my brain-I 
cannot wTite oollectedly of them, for too many ideas rush 
together in my mind on purpose to bewilder me. 

My sister Eliza is quite hearty and strong— rapidly 
growing into womanhood— and is exceedingly clever— n\iy a 
the pianoforte beautifully— knows history and geography 
well — in fact, very accomplished for her age — but not pretty 
Her disposition is getting better. Pray, what is her age- 
date of birth — baptism— and is her mother alive [ 470 1 ? 
She is now at school at Mrs. M'George's, No. 3 Wilton Crescent, 
Belgrave Square. If you wish to write to her, enclose her a 
letter to me. 

London is a gay place, but to enjoy yourself— you must 
have lots of money — paucity of that artiole makes a poor 
devil like me quite miserable. I'd as lieve be in the wilde 
of Africa as here, if I had no friends. 

I must now detail to you a very singular ciroumstance 
connected with a friend of mine, now practising at the bar in 
the island of Trinidad, West Indies. I was at Hchool with 
two brothers of the name of Souper — sons of a Captain in 
the Array 4 , now living at Canterbury on half pay — they were 
both very clever, and very fine young men. Mowbray— the 
younger brother — formed an attachment to a widow lady- 
old enough to be his mother — married her at the age of 20— 
and lived in misery. George — the elder brother, and myself 
have sworn friends — took an oath never to separate from 
eaoh other ( but by marriage ). Strictly to our articles of 
agreement, we pushed thro' 5 years of poverty — assisting 
one another as means were afforded to cither — lived almost 
secluded from the world in a garret in Villiere St., Strand. 
Fortune during this long period never once favoured ub — 
our excursions to the Continent and back were the only 
respites to the monotony of our lives. We were each obliged 
to remain in London during the winter months — he to keep 
his terms at the Temple — I to attend my Ieotures. 

By some chance Mowbray found out where we were — 
called upon us— dined with us on red herrings and potatoB. 
After this humble meal he declared his determination to 
leave England for the Portuguese service, having as he 
stated, previously accepted a Surgeonoy in the British 
Brigade — and with a wild frantic exclamation wished never 
to return ! ! Home had no charms for him — and he wept 
bitterly when he said he would willingly change his lot for 
ours. Alas ! Ours.. .was anything but enviable. All we 
could say — all we could do— could not wean him from his 
purpose — he would go — and in consequence sailed the next 
day to join his regiment. 

Colonel Hodges*, commanding the regiment in the service 
of Don Pedro 6 , took a great fanoy to Mowbray, and.. .the 
new scene... dives ted his mind of the sorrow brooding over 
it. But, Alas j His original determination took.. .root — he 
was determined to throw up his Surgeoncy and take a com- 
mission in the Line. Colonel Hodges at first refused, as bis 
services in the medical department could not be dispensed 
with. Poor Mowbray's importunities at last overcame the 
Colonel's objections— he obtained his Lieutenancy— went 
into action the next morning — and got shot through the 
head ! ! Deeply lamented by all who knew him. 

Poor George was quite disconsolate at the of his loss 
brother — and in consequence we were determined to go and 
board in a family. A lady living in the family...at firet 
sight fell in love with George — a month after we entered the 
house they were engaged. George explained his distressful 
situation— his debts, &c.— No, nothing oould dissuade her 
from her love for him. ... She was pleased with his candor- 
he with her generosity. Her fortune was £ 300 a year—with 
tho expectation of a large property at the demise of her 



1 By 1834 De Penning was settled in Calcutta, not Madras [ 439 ]. 1 There are many such slips in the original. 1 
by French under Marshall Gerard, 23-12-32, after 3 weeks aioge. * W. H. Souper; Pymr. 1801-34. 'not identified. 
I of Brazil and IV of Portugal ; d. 1834. 
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WILLIAM LAMBTON ( 1753/6-1823 ) 

V Lieutenant in MM. 33rd Regt. of Foot, and Brigade Major. 
King 1 !* I i ■. Madras, initiated his trigonometrical and general 
survey of the south peninsula at the end of 1799 [ II, ]■ This 

was transferred to the Supreme Government from 1818, as the Great 
Trigonometrical Survey of India [ 325—7 J. 

Corresponding Member of the Institut tic France, and Fellow of the 
Royal Society, 1817. 

Died in camp at Hinganghat south of NAgpur [ 2 V* )• 

Km in an origins! portrait in uiU, in (kxwmihioii of tht* Rnvnl Asiatic Society 

[ ii.«n j. 




COLIN MACKENZIE ( 1754-1821 ) 

Madras Engineers, c.b. ; r.R.s. 

Survey of Mysore 1799-1808 ( II, 91-121 ). First Surveyor General 
of Madras 1810-16, and first Surveyor Qeneral of India, 181S-2I 
| II, 419-28 ). Made a remarkable collection of historical antiquities. 

Died on Hooghly River near Calcutta. 

Enlarged frum original oil painting by Thomot Hit-key, 1818 | II, 419; pi. ai I 
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father-in-law. George was called to the bar lost year, 
married, and went out to the West Indies. Five months 
after their departure for Trinidad, the father-in-law died, 
and she is now oorue into £50() a year during her life. The 
ladv is the widow of Captn. Thomas Oooch, of the 47th 
Regt., and nieee of Sir Thos. Goooh, Bart. 1 , many years 
Member of Parliament for Suffolk. 

In oonscquenco of this death, they will return to England, 
and I am to live with them — till I get married. If my 
fortune prove as propitious as my friend George's, I may 
still become a useful member of society. In my next letter 
I shall give you more news of this, and other prospects — you 
must not be at all surprised if you hoar of my marriage ! 
Fortune ia nearly tired of making a football of me any longer. 
If I am not destined to bo bound in the trammels of Matri- 
mony, you may expect to see me appointed Surgeon to one 
of the merchant vessels to Madras. 

Remember me to all friends who enquire after me. Kindest 
love to my mother — tell her mzans, not mil, prevents me 
from assisting her at present, and as soon as I am able she 
shall hoar thro' you. Love to Mrs. Do Penning — Caroline — 
Eliza — Adelaide— and all other new eomera, and Believe me 
ever to remain, My dear Mr. De Penning, 

yours sincerely attaohed, obliged, & very affect, friend ! 

William Lambton. 

P.S. One favor above all I have to request of you is to 
send me my Father's portrait by Captn. Andrews f 407 ]. 
I shall get it copied h?re — and send it back by the same 
gentleman. You may rely on his taking oare of it. You 
will see him, us I have mentioned it. It is the greatest favor 
I can ask, and — on my honor — you shall have it in a 12 
month after you send it. 

What is become of I)r. Morton — he had my. ..theodolite 
[470]. I wiah you would find out.. .and send it to me. 
Remember me to Joe 8 if you write to him — all Hyderabad 
friends likewise — Mr. Camaratt [ 385 ] — Messrs. Rossenrode & 
Ollivorf 378 ^— Is Captn. Everest commanding the Survey T — 
Give mo alt the news. God bless you all !. 

Joshua De Penning Esq., 
Vepery , Madras [317 ]. East Indies. W.L. 

The handwriting and signature are remarkably like his 
father's. We do not know whether the portrait was ever 
sent home and copied — probably not. It is a pity young 
William did not know of the full-size portrait hanging with 
the R As Soc. [ pi, 22 ]. 

The records of the Royal College of Surgeons show that 
he was admitted member, 10— 4-35, and give hia known 
addresses as : — 

1837. Sloane Street— 1838, Rotherhithe— 1840, Paradise 
Row, Rotherhithe — 1844, George St., Hanover Sq. — 1745, 
No. 1 Upper Queen's Buildings, Brornpton, where he was 
living at the time of the census of 1851. 

The Medical Directory of 1852 shows that he 
became a Licentiate of the Soc. of Apothecaries, 
1839, and had at various times been 

Asst. Surg, to Mil. Hosp., St. Omer, France. 

Surg, in the Brit. Aux. Logion of the Queen of Spain. 

Surg, to the Parish of St. Mary, Rotherhithe, and to the 
M, Subdn. of Police. 

Member of Western Med. & Surg. Soc. 

Contributor of various papers to Lancet, 1837-8. 

With this record wo may confidently olaim that his wish 
was granted, and that he had proved "a useful member 
of sooiety". 

LAURIE, John. Mad. Inf. 

b. 18-8-1791. d. 20-7-61. 

E™. 2D-7-10 ... M Gen. 28-11-54. 
Son of Rev. John Laurie, minister of Ewes, and Anno 



Grieve hi9 wife. 

m., JSlrm, 1-5-27, Miss Cntharino Fenwioke. 

July 1814, mn, cl. vill [ II. 32r ] ; MarAtha Wiir. 
1817-8, gurvd. routo with MalcoLm'fl column 1 . 

LE MESSURIER, George Paul. Bo. Inf. 
b. 10-7-01. d. 6-2-52, unm. 
Lieut. 30-12-18 ... Lt.-Ool. 2-3-46. 
Son of Peter Le Messurier (1772-1832 ), eenr. tnerch. 
Bo os., and Harriet hia wife, dati. of Commodore C.J. Bond, 
Bo. Mar. 

ed. Charterhouse. 
Oriental Clnb. 

Bo go. 19-8-22, attd. to Deccan Svy. ; bo no. 98/ 

1823 ( 192 ), to bp survr. with allces. from 19-11-22, 
Jopp reporting his work "extremely accurate, and 
his plans neatly finished" [ 125 n.n ]. 

bo go. 25-10-23, promoted to Survr. 1st cl.; 1825, furl, 
to Cape. 

1838-42, Supt. of Sind Svy., making a number of svy 9. 
in Sind and Baluchistan [ 426 ];* aqmo. Sind Force. 
Auth. of Memorandum on Baluchistan*. 

LESLIE, James Fraser. Mad. Inf. 

b. 3-7-04. d., Singapore, 31-5-42. 

Ens. 13-2-21 ; Lieut. 1-5-24; Bt. Capt. 13-2-38. 

Son of Robert Wilson Leslie of Belmont. 

1827, survd. route into Siam ; left Moulmein in 17-4—27, 
via 3-Pagodaa, carrying letters from Sir Archibald Camp- 
bell to Bank ok ; reached Kambori, 20th May — " severe 
attack of fever — anxious to return by land, but could not 
persuade Governor to allow me to do so — Left it on the 1 1th 
June for Monlmyne, bearing letters in answer to those taken 
by me" 8 [ 77 ]. 

LOW, James. Mad. Inf. 

b. 4^1791. d. 2-5-52. 

Ens. 11-6-12 ... Lt. Col. 31-12-14 ; ret. 21-11-45. 

Son of Alexander Low, of Kettle, co. Fife, and Anne 
Thomson his wife. 

1822, on duty at Penang, PWT, compiled map of Indo- 
Chinese peninsula [ 80 ]. 

1824, on outbreak of Burmese wsr, deputed as envoy to 
Raja of Ligor', on abortive mission to obtain 41 co-operation 
of the Siamese with the Rangoon expedition, and especially 
by means of a fleet of boats. ... We sailed on the 7th May 

1824 [from Penang], and proceeded up the Keddah coast. 
... 19th; Anohored in Trang harbour. ... On the 1st June 
oar captain. ..stood out of Junceylon harbour. ... We return- 
ed to Trang on the 7th June. ... Three envoys who had jnst 
arrived from Ligor came aboard" 8 . 

Sept. 1824, with mission to Tenasserim under Lt Col. Snow, 
making svys. to Tavoy, Ye, and Martsban till Oct. 1825; 
compiled maps. 10 Oat. ( 308-9 ) [ 74, 75 n.4, 80 ]. 

1826, being stationed at vwi., deputed to report on 
Perak, Malaya." . 

Continued on pot. duty at pwi., contributing to asb, 
several papers on Malaya, and Buddhist religion; JASB. 
xv, 1846; xvn, 1848. 

MACAN, Robert. Asst. Rev. Survr., uneov. 
b. 1804^5. d., Allahabad, 18-10-30. 

Appd. Asst. Survr. 9-7-24. 

Son of Robert Macan, banker, of Newry, Ireland, and 
Margaret Gillespie his wife ; bro. of Clements Oil lea pie Macan 
[ 1803-67 ] and John ( 1800-51 ? ), both Ben. Inf. ( Hodson ). 

ed. England or Ireland. 



^ir Thos. Sherlook Goooh ( 1767-1851 ) ; 5th Bart. ; OTF., I ( 380-1 ) ; MP. Suffolk 1800-30 : his 1st cousin, Capt. Henry 
Robt. ( not Thomas ) Goooh ; m., 1822, Eliza, dau. of Samuel Wayth, of South wold, and dsp. 1829 ; Eliza m., 2nd, Geo. Fredk. 
Souper. barrister. "Joseph De Penning [ 379-80 ]. *Kaye. II ( 174). «MRIO. 116 ( 3. 34 ); 160 ( 2, 3). *JRAs Soc. 
{ Bo ), II, 1845 ( 130 ). • DDn. 219 ( 235 ). *Malay Peninsula, 8° N., 100° F. •JASB, VII, 1838 ( 459, 583-608 ). • HMS. 
670 ( 171-2 ) ; 674 ( 321 ). 
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btc. 9-7-24 ( 57-9 ) ; "Is a person of highly respectable 
connexions, and was intended for the Army, but circum- 
stances have hitherto prevented his obtaining a Cadetship 
or Commission ", and "having produced satisfactory proof 
of his qualifications, has been appointed Assistant (Surveyor" 
on Rs. 250 p.m. 

Posted to Gorakhpur Rev. Svy. ; but owing to outbreak 
of Burmese War diverted to mil. service, and eventually 
accd. Birnie Browne to Burma [ 72, 427 ]. On joining 
Gorakhpur Svy. 1-1-27, was first reported by Wroughton, 
as "quite inexperienced" but soon became a useful survr. 
[ 152. 37° 1- 

BTC. 28-9-30 ( 23-t ), on sick leave from 23-7-30. 

MACDONALD, Roderick. Ben. Inf. 

b. 12-4r-04. d. 3-3-37 ; mi. St. Cuthbert's 
chyd. Edinburgh. 

Ens. 23-2-22 ... Bt. Capt. 23-2-37 ; furl. 5-1-36. 

Son of Alexander Macdonald, hm. 43th Ft. and Christian 
Macleod his wife. 

ed. Sandhurst. Hodson III ( 127 ). 

bto. 19-1-27, tho' reedd. for appt. to rev. svy., 
could not be "spared from his corps, as there are 
already five officers of it holding staff situations" ; 
24-1-28, appd. to Rev. Svy. Saharanpur, travelling 
up from Calcutta [ 138, 334 ]. 

30-1-29, tr. to Sahaswan, Budaun [ 154 ] ; 1-3-31, 
granted 7 mo. leave to hills on mc. ; bto. 1-11-31 
( 30 ), 3 mo. leave to Calcutta ; 12-3-32, tr. to GTS. 

MoGRATH, John O'DriflcolI. Ben. Inf. 

b., Cawnpore, 6-8-1794. d., 18-8-25, 
Ramree, Arakan. 

Ens. 1-9-12 ... Capt. 1-10-24. 
Son of John McGrath ( d. at sea off Java, 2-8-1 1 ), Ben. 
Inf., and Marv McCahe his wife. 
Hodson, III ( 136). 

mbio. 46 ( 35 ), svy. of roads in Singbhum, offg. as aqmo. 
1821-2. 

MACKENZIE, Colin [ I, 394~52 ; II, 419-28 ]. 

Mad. Engrs. 

b. 1753-4, Stomoway, Lewis I, Hebrides, 
dsp. 1-5-1821, on Hooghly R., nr. 
Calcutta, mi. Eye chyd. Stomoway. 

Ens. 16-5-1783 ... Col. 12-8-19. 

SO. Madras, 1810-6 ; SG. of India 1815-21. 

2nd. son of Murdoch Mackenzie, meroh. and 1st post, 
master of Stomoway, and Barbara his wife. 

m., Batavia, 18-11-12, Petronella Jacomina Bartels, of 
Trincomalee, Ceylon, who m., 2nd, at Capetown, 19-2-23, 
Robert Page Fulchnr ( 1800-94 ), Ben. Inf., 

CB. 4-6-15 ; FRS. 10-6-19 ; DNB. ; DIB. ; Wilson, HH., 
2nd edn. ; J HAS. \ ( 333 ) ; OM. 1821 iii ( 378 ) ; bio. by W.C. 
Mackenzie, pub. Chambers, Edinburgh, 1952. 

Portrait, with 3 Madrosi members of staff 1 , painted by 
Thos. Hickey ( DNB ), Madras, 1816 [ pi. II, 22 ] ; enlarge- 
ment of head and shoulders, v. pi. 23 of this vol. 

Arrd. Madras, 2-9-1783, as cadet of Inf., but tr. to Engrs. 
in 1786 from original date of 1st comn. 

1784-90, various svys. in Diniligtil, Nelloro and 
Guntur — 1700-2, Mysore war, svys. and ADO. to OB. — 
1792-8, with Nizam's Subsy. Force, making svys. 
and maps of Deccan, being called off for operations 
at Pondicherry and Colombo, and for Manila expn. 



[ 1, 11 1-2 ]— 1799, on engr. duties at siege of Seringa- 
pa tarn, and maps for Mysore Comn. [I, 119 ]. 

1799-1808, in ch. Mysore Svy. [ II, gi l, 2I j . 
1808-10, Bkrar. Mysore, a sinecure post which 
allowed residence at Madras, and time to pursue 
geogl. and archicol. work, with distant oh. of Ceded 
Dists. Svy. [ II, 152-6 ]. 

1810-5, SG. Madras, being absent four years- 
April to Oct. 1811, CE. Java eipn. — Oct. 1811 to 
July 1813, on special duty, maps, rev. and archssol. 
svys., Java— 1813-15, on duty in Bengal completing 
Java reports and travelling in Upper Provinoee 
[ II, 135, 293-4. 408, 424-7 ]. 

mgo. 15-4-15, arrd. Madras 30-3-15 to resume 
duty as SG. ; BOO. 1-5-15 and Mao. 26-6-15, appd. 
SG. of India, with hdqre. Ft. William, but permitted 
to remain at Madras for re-organization of svys. 

Remained at Madras till July 1817, making meticulous 
examination of past svys. and existing maps, and planning 
future svys. ; re-organized osts. and accounts, and during 
1816 Bent out fd. parties under — Garling to Nizam's 

Territories — Ward to Travanoore — Conner to Coorg and 

Mountford to Guntur [ 94-5 ]. He writes in May 1816 ; 

" Govt.. ..have permitted of my having access to all reoords 
regarding the Surveying Establishment. ... I have. ..looked 
for articles explanatory of the Surveys, & have carried it 
down to about 1771. I could wish muoh to be able to com- 
plete it till 1806, but the current duties here impede much 
my endeavours. ... 

" I Last week sent in the first part of the General Report, ... 
the expense of the Surveying Department for the last 62 
years [ 95 ] ; it was a most laborious job to extraot from a 
variety of documents. ... I am ever at home, from the 
neoessity of attending to business here" 1 . 

The Supreme Govt, made several attempts to hasten his 
move, and in April 1816 provided for him and his family in 
"H.C.'s Yacht Phoanix". Mackenzie did not think his reports 
would be ready ; "I myself applied for the means of a 
passage, as I was put to a prodigiousexpence between Batavia, 
Calcutta, & MadraB for passage money, tho' on publio duty. 
It would mortify me muoh to leave this work undone, on 
whioh 1 have bestowed much pain ; it almost siokens me, but 
it approaches to a conclusion" 1 . 

The Ph<Bnix reaohed Madras on 24th June, and Maokeniie 
writes on 25th ; " The captain has this morning been with me, 
who acquaints me that he is ordered, . after surveying the 
Pulioat & Armigon Shoals [ I, 102 ] to give me a passage to 
Calcutta. He is to proceed tomorrow on the Burvey, ... and 
supposes it will take 15 days at least. ... It would be very 
desirable to me to go rather in the Phenix, as I.. .have sailed 
in her already"*. 

When the ship oalled three weeks later Maokeniie writes 
to Criddle [ 74 ], the captain ; "I hope, when it is con- 
venient for you to land, you will do us the pleaauro to come 
out here to breakfast or tiffing [ sic ] ; we are always at home 
at these hours. I will this evening call at the Master Attend- 
ant's, at the offices on the beach, and the tavern, to see 
if you are come on shore, & bring you in the oarriage to this 
house, when I hope you will do us the pleasure to pass the 
evening with us. 

"I do not think it is possible for me to go off in 10 days, 
as the public business to be done requires muoh more time. ... 
Your account of tho Pullioat A; Armagon shoals must be very 
satisfactory. ..in explaining the nature of these dangers, 
that were erroneously supposed to consist of shifting sands. ... 
We hope you will be no stranger here while you stay; you 
can seldom miss me of a morning, as I generally am at home 
then"'. The Phoenix returned to Bengal without him. 



>Intr«. Lakshmaiah and Dhurmia, and peon Kistnaji [ II, 419 11.7, pi. 22 n. ; III, 392, 464-5 ]. *DDn. 166 ( 38, 4 4 ) ; i * 
14-5-16. «ib. (29), 5-4-18 to Joaiah Marshall [396 n.2). Mb. ( 69 ), 35-6-16. «ib. ( 72 ), 20-7-16; of. offioial letter 
unit date, MPC. 14-8-16. 
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Time was found for archeology. Ward found hid tents 
pitched on the beaoh near the " Manvillypoor" pagoda, a few 
miles south of Madras [ 106 ] l , and in answering 3 letters of 
Sim's, Mackenzie writes, 22-7-10 ; " You will readily guess the 
oause of my silence — the old one— much to do. We had a very 
pleasant party lately to the Seven Pagodas & have been rather 
fatigued, but very well, after it". He writes to Sim again, 
14-12-16; " I suppose you saw Sir A. Johnstone on his way 
thro' Pondicherry. I passed two very pleasant dft}'s with him 
at Mavellipoor [ 481 ]. ... The ladies desire their best respects 
to you, I am in a hurry going to the Red Hills for the day & 
tomorrow. Write me often ; the oftenor the better. ... 

"Have you seen Monsr. Leschenault de la Tour, a cele- 
brated French naturalist. We found at Mavellipoor two very 
singular lish, consisting almost entirely of Head ; it is called 
by the natives palloshee. I shall endeavour in a few days 
to send you drawings of them for the gentleman, with whom 
you should get acquainted ; you may also mention to him 
that I can send him a drawing of a two-headed snake I lately 
sent to the Asiatic Society, with its description from a Tamull 
work [ 272 ] a . I wish you would exert yourself to get me old 
ooins''. 

He writes from Seven Pagodas, 5-1-17, to advise the 
Govr. of liis "coming so far out of town for 7 or 10 days. 
The Doctor recommended a whole month, as a weakness of 
Btomach renders some change of air & relaxation neoessary, 
but I must be in by the 11th, on account of the Europe 
ships & various business. Indeed, I have thoughts of running 
in tomorrow night, in which caso I may call on yoa on 
Tuesday, & then 001110 back on the night following to enjoy 
this cool pleasant air for the rest of the week. It would 
be a pity to take Mrs. Mackenzie away from it sooner, as I 
oonsider it beneficial to us all" 3 . 

From Madras, 21-3-17; "I have been out of health & 
spirits for some time. .,. I returned lately from Pulticat, 
where I had spent a fortnight on account of my health". 
And to his doctor, shortly before leaving; "I owe you for 
medical attendance.. .this laBt twelve month, wherein the care 
of my frail person must have too often broke upon your 
convenience. Be pleased to accept of the enclosed " 4 . 

Having been without prof, advice since the depart* 
ure of Crawford in Dec. 1815 [II, 393; III, 300 ]. 
the Bengal Govt, again asked Madras, 14- 2 -17, to 
give 41 every facility to Lieutenant Colonel Mackenzie 
in bringing the local duties to an early termina- 
tion" 5 . They followed this up 6-5-17, by asking 
that he should "take advantage of.. .the expected 
arrival at Madras of the Sophia surveying vessel... 
which carries Sir John Malcolm on his return to 
your Presidency. 

"Lieutenant Maxfield [II, 429], will. ..convey to 
Bengal at as early a period as possible the Colonel — 
with his family, baggage, and servants, and such 
of the documents and records — ...and such persons 
( and their families, etc. ) of the office — ...as the 
Colonel may desire to bring round in his suite, or 
as there may be room to accomodate" 6 . 

After much bustle and considerable trouble, 
Mackenzie secured John Riddell [ II, 439 ] for ch. of 
the office, and sailed in the Sophia 17-7-17, Kiddell 
writing to Garling ; "Colonel Mackenzie embarked 
yesterday for Fort William. For some time previous 
...he was very much engaged, and has been obliged 
to leave unanswered many letters from every quarter. 



For such omissions he requested me to make apologies 
to his friends, and most especially to you. He will 
take the earliest opportunity of writing to you after 
his arrival in Bengal" 7 . 

To Mackenzie he wrote the same day; "Remember me 
most kindly to Mrs. Mackenzie and Miss Bartela*. I am 
quite dull since you left me ; never go out, and wander up 
and down the large house without knowing where to settle". 
Again, 3-8-17 ; "On Saturday I move into the house fornerlv 
occupied by you. I have taken it for sii months, and am 
always to have two months notice if desired to quit. The 
sale of your property takes place on Wednesday the 13th, 
and the house is immediately to be repaired. There has 
been a good deal of disputing between Kistnajce and the 
butler [ 318 ]. The latter had, it appears, carried off bo me 
articles to whioh he had no right. They are now, however, 
restored, and all is right. ... I have not a word of news for 
Mrs. Mackenzie. ... Mr. Bell, the Collector, died after a day's 
illness on Tuesday*. His loss will be a severe blow to the 
General. All the great people have left Madras" 19 — an 
exodus that was probably due to the Maratha war. 

Again, 10-8-17; "I. ..congratulate you upon the happy 
termination of your voyage. I trust you will be benefitted 
by the effect of the sea sickness 11 . ... Your furniture has 
Bold... very well. Kistnajee attended regularly. It may 
amuse Mrs. Mackenzie to see the oatalogue. ... I have also 
forwarded some papers.. .from Mr. De Niesse 1 *, and some 
pumice stone from Captain Trover [ II, 447-8 ]. ... I never 
saw a person more attentive than. ..Mr. Binny has been 1 *. 
He was almost constantly at your house, and took great care 
of everything. I shall, I am afraid, be a good deal in your 
debt for furniture, etc, but I trust to clear it off gradually. 

"As I suppose you still care enough about Madras to like 
to see the Coast General Orders, I enclose those received since 
your departure. ... Any other thing you want will be immedi- 
ately sent" 14 . 

Mackenzie's replies are equally chatty. He writes, 
Calcutta, 18-8-17, that he had reached the Hooghly 
24th July [ 317 ]. "We landed hereon the next even- 
ing in our own house 16 , where we were immediately as 
comfortably situated as in that we had left at Madras 
on the 17th, only not so large as to admit the Office. 

"Since. ..our arrival I have been so incessantly 
occupied in arranging.. .the office & establishment 
here [ 310 ] — in. ..communications with the offices of 
Qovt. — <fe in paying <fc receiving visits at this populous 
Presidency, where we have many acquaintances — 
exclusive of the necessary attention to official autho- 
rities — that I could not sieze one moment, till this 
morning, to write you or any other at Madras. 

"On board ship I was siok the whole passage, & had 
neither room nor ability to write, nor scarcely to read. ... I 
would have preferred myself having had ten days more at 
Madras ; ... there was no absolute necessity for ooming round 
early. The Governor General had left this some time before 
I left Madras ; & is now arrived at Patna. ... All the official 
people have shown every disposition to facilitate my entry 
into the duties of the office, with that degree of hearty good 
will & confidence that inspires mutual confidence 18 . 

Riddell writes 8-9-17 ; "I...can easily conceive the load of 
business that must for a long time oppress you . I am glad 
your offioe is so soon to be comfortably housed ; a very 
essential circumstance, I find, for getting well through busi- 
ness. ... Your friends enquire constantly after you. Give my 
best remembrances to Mrs. Mackenzie and Miss Bartela"". 



1 Ruins of Mahavclly-pooram. Boriah, Dec. 1799; BM Addl MS. 293:24 ; Goldingham, JttR. V ( 69-80 ) ; of. Imp (hiz, XXII 
( 182-5 ), m. 7-Pagudas. ■ DDn. 156 ( 102 ) cf. As R. XIII ( 329 ), Vtnemous Snakes. *to Marshall ; DDn. 156 ( 11 ). *ib. 
( 114, 131 ). a MMC. 15-1-17. 1 BMC. & DDn. 142 ( 91 ). 7 DDn- 151 ( 71 ), 18-7-17. • Julia Bartols, Mrs. M.'s sister. 
•Wm. Bell ( 1788-1817 ) ; MCS. 1807; d. St. Thos. Mt. 30-7-17. "DDn. 151 ( 13-7 ), 3-8-17. "A well recognised paoaoea. 
"P. G. De Neize, Supt. Native Infirmary ; helped with Dutoh trns. "Binny & Co. still a great business house 100 yean 
later. "DDn. 151 ( 19-23). "engaged from Jan. 1818 [ 310 ]. 14 DDn. 156 (290). "DDn. 151 ( 31 >. 
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Maokeuzie still kept up friendly oorr. with Lambton, [ II, 
115-21 ; III, 465-6] and writes From Madras. 3-5-10 ; ! "I 
sometimes thought of your operations at Delhi' & how desir- 
able it would be to have the aeries carried up from Cape 
Comorin to the mountains north of Delhi- The Country 
about Delhi & as far south as tho first part of Bundelcund & 
Malwa would be highly favourable & within our power, 
but I apprehend the difficulty would be from thenoe, about 
from n. l. 22° & 26°, to cross the oountry in the hands of 
the petty chiefs & native prinoes, under a jarring, unsettled 
government, so far as EUiohpoor. These are the difficulties 
I apprehend rather than from nature. 

"You ask when do I go for Bengal & who has charge of 
my office at Madras. ... My detention at Madras will be 
only till 1 con complete the General Report here, part of 
whioh is done. A Yacht, the Phoenix, is coming round, on 
which I expect a passage* [ 474 ]. 

A year later 15-7-17 ; "I am quite in a hurry, about to 
embark on Thursday the 1 7th for Bengal, All are in movement 
here, one way or other. The first account of your proceed- 
ings, from 1800 to 18'»7, has never found its way into this 
office, & will be probably wanted, as well as a general chart 
...of all your triangles, as references are sometimes made 
[ 116, 237 ] ; ... for instance, the last year for the position of 
Tellicherry A Mah6, which was neoossary in a disoussion 
about the Freaoh Territory [ 113 ]. 

"Your friend Lieutt. Riddell is at last appointed in the 
charge of the Department for a time, at my particular request. 
... I owe your letters of 1 1th & 30th May & 4th July 1810, 
which are now before me [ 465-6 }. ... Let me have the 
pleasure of hearing from you in Bengal, ft if you should ever 
find it convenient to go that way, you may be assured I shall 
be always glad to meet an old friend" 4 [ 466]. 

This personal friendliness did not prevent occa- 
sional irritation over Lamb ton's proposals for his 
staff, and jealousy of his regard for Garling [ IT, 
115 ; HI, 116, 343, 379, 450 ]. 

He writes to Riddell, 27-12-17; "It is unfortunate that 
the Govr. Geni. is up the oountry ft God knows when he 
oan return . You see the whole world is in arms against 
us. Surely this is not the time for undertaking new grand 
projects. Lamb ton 's propositions to this Govt. I have seen 
[ 225-6 ]. It appeare to me strange that he should be propos- 
ing such extensive planB when it would appear that he has 
views of going home [ 466 ]. 

"I conaur in your idea that G— is tho man [ 343 ], tho* I 
think it strange that, after the delicacy I have observed with 
Lamb ton* e establishment, he should engage for any person 
in my establishment without some previous communica- 
tion. ... Of Poonah and Nagpoor you must know before us. 
Holkar, it is said, shows signs of disaffection ; ft Soindia, 
I suppose, only by being surrounded [ 83 ]. This very 
day comes notice of a new ft unexpected invasion by Silhet 
[ 64-5 ]. ••• and this is the time to extend the Trigonometrical 
Survey thro' an immense country in that state ? What 
folly [ 223, 304 ] !"*. 

Mackenzie spares a letter for Mountford, now in ch. in 
Guntnr [96]; "Perhaps you may think me inattentive in 
not replying to your several favours, but, upon my word, I 
could not help it. It would bo vain to offer any excuse now, 
the plain fact is always best. Ever since my arrival bore, 
I have bei'O kept in such a continual state of agitation and 
bustle, both by the duty of arranging a new office, by re- 
movals of house, and by necessary private interchange of 
civilities in a new place, that I have never forgot what I 
owe friends. ... Even my official correspondence has been too 
much retarded ; but it is to be hoped nil this will be remedied 
or my constitution could not liear tho labor" 1 . 

In spite of his heavy duties in Calcutta, he continued to 
keep a tight control over offloial work at Madras, and 



maintained the warmest interest in tho welfare of his old em- 
ployees, whether dmn., survrs., or Madrasi interpreters and 
clerks. Riddel I's letters came at least once a week both 
official and private. He writes 13-7-18; "I trust the 
apprentices', perambulators, and beam compasses, arrived 
in safety. Of the mangoes I have no hopes. There is still 
an apprentice of yours here ; I shall keep him ready if you 
want him. There are, I am sorry to say, small hopeB of 
Newman [ 312 ] ; he had lately a fever and was, on its ceasing 
sent...to Pondioherry and Cuddolore merely for a ohange of 
air. Ramaswamy's business... goes on well [ 391 ]•. 

Mackenzie was greatly distressed at Riddell's death 
[318], but found a worthy successor in Mountford, with 
whom he was equally cordial. He writes to his old peon 
Kistnaji, 9-11-18 ; expressing satisfaction with his "conduct 
particularly to Mr. Riddell in his last illness, and your atten! 
tion to the offioe after his decease. You are now under 
a very good master, for I hope Mr. Mountford will consider 
you an useful servant. ... Encourage the poor old Jain 
Durmiah [ II, 356 ; pi. 22 n. ; III, 391 ] ; his son is well" 1 . 

He writes frequently about material for his collns. ; 
on 32-2-19, "I cannot conceive how the translations you 
mention from Valentyn 10 ...came to remain. I suspect they 
have been part of what Mr. De Neisse sent in to poor Riddell 
[ 475 n.12 ], and that they were forgot. I have been missing 
them, and about to employ a Dutch translator here to nil 
up the chasm. ... I do not understand why the funeral 
expenses of poor Newman have not been paid ; whether there 
be a balance due to him or not, he has just claims on me, 
and as the poor man has left no family, there should be less 
difficulty. Do me the favour, then, My Dear Mountford, to 
take this affair in hand" 11 . 

Again, 4-3-19; "I enclose you letters for my poor old 
servants, Kistnajeo, Baboo Row, and Appoo 11 . ... 1 consider 
Kistnajee as a useful, valuable, servant and, considering the 
great saving effected, ... and the necessity of having the 
instruments, bookB, and papers, well attended to, I conceive 
his employment about the office on a pay superior to what 
he had before might be fully justified, under the denomination 
of store conooply [ I, 290 ], or otherwise. ... His 20 years 
servioe with me ought not to be forgot". 

23-3-19 ; "Now to your private letters, I thank 
you sincerely for the little heads of news. ... If you 
write them in a separate letter it may be more 
convenient ; ... but you muat not put yourself to 
expense of postage, ... for — -all your correspondence 
with me arising from our official intercourse — it 
would be unjust to subject you to what no other 
person in like circumstances bears. I would without 
hesitation enclose them in the official cover. 

"You will consider this a great effort; all in my owu 
proper hand too ( no great favour to your eyes tho' )". 

8-6-19 ; "I want the following artioles, which I beg you 
will forward by sea, as soon as possible ; 

"1. A set, or even two sets, of camp tables, such as were sent 
some time ago, with ends complete, to serve for office orcamp. 

l ' £. A camp oot. ... I oan get none here of the kind. 

"Mrs. Mackenzie wants one or two pots of Alamparwa 
pickled oysters, nnd one of best tamarind fish. Ia my 
next I will furnish you the pecuniary orders. I could wish 
you to send me monthly an account balanced, how the cash 
stands, for you must not advance a rupee on my aooount ; 
we are all subjeot to the Cholera Morbus, you know" 11 . 

4-7-19 ; "I am entirely in want of Madras news, and look 
for a gazette from you soon. Why did you not send me 
the catalogue of Mr. Ross's" books T ... All catalogues 
shonld bo sent.. .as professional books are sometimes in 
them. ... Tho chest of books.. .arrived three days ago. 1 



»replying to Lambton's of 9-1-16 [465]. »our only ref. to Maokonzie's visit to Delhi I814-G [II, 
166 (35-6). 4 ib. ( 134 ). 8 ib. 27-12-17. • DDn. 154 ( 135 ). 'Maopherson & Sohoncks [36011.1 ]. ,Jo 
» DDn. 149 (23). » Dutoh geographer [ I, 221 ] u ib. (41). 11 elsewhere, " Appoo tho Christian of. JABIt. V'' R ° 
( 105-31), Appayu. » ib. ( 49,51,68 ). 14 Chas. Robt. Rosa (1783-1816) MCS. [11,362], son of MGen. Patriok wot , 
Mad. Engrs. [I, 382 ]. d. Mosulipatam, Nov. 1816. 



477 



hope the rest of the m»s. destined for the College will arrive 
with Howell and the apprentice" [ 374 ]. 

0-8-19 : "I am just off to Pultnh 1 to reside for 
aome time for my health. I will be down ne*t week, 
and hear daily from the office**. 

13-8-19 ; Palta ; "I came up here by advice of 
the medical men on Monday last, and as it is neces- 
sary to abstain from business some time longer* I may 
advise you now that I have got your several letters, 
public and private* ...to t»U of which I hope to 
reply. ••• I cannot at present enter into any**. 

20-8-19 ; Palta ; "My removal out to this place 
has had the happiest effect. It was near 20 days 
that I could not write a note from lassitude and 
weakness, added to the heat of the weather. I was 
obliged to go into Calcutta on Monday last, and since 
J came back I am very much hotter. I will gradually 
resume the consideration of business. ... Do not urge 
nor anticipate evil ; your conduct in the charge has 
been very satisfactory to me*'. 

Acknowledges "the cheat of m.«9., hi which we found the 
three bottlee of oysters, etc. ... Mrs. Mackenzie tells me 
the oysters and fi*h are very good, and we all desire to have 
another cargo of them before the season is over. You can 
fiend thorn with the tables, cots, etc., if possible in one cargo 
to save trouble ; but,.. I trust that yon make your servant 
keep an account of the expenses, and do not lose a fanam 
by our commissions, I beg [ 108 11.4 ]. 

Some time ago I requested Messrs. Binny A. Co. to send 
yon the plan of my honse. ... If It cbuld be sold a plan would 
be desirable. ... Riddell wrote me onoe that the bouse he 
was in at Vepery was getting out of repair, and I was on 
the point of direotiag him to ooeupy mine. ... His death 

Prevented it. If you could yet it rented by Government, ... 
should still have no objection, but an adequate rent must 
be granted, and the house kept In order" 3 . 

Few constitutions can Stand up to the Calcutta 
climate year after year without wilting, and 
Mackenzie's letters are more and more filled by 
accounts of his aches and pains. 

He writes to Mountford, again from Palta, 7-10-10, 
apologising for delay in writing [319]; "This is not so 
much owing to ill-health, as to the intolerable load of pnblio 
business thrown on me here. It will be corrected ere long I 
trust. ... My health Is very much improved, but in the 
forenoons a degree of unusual inertness prevails owing, I 
think, to the effects of the medicine. The weather has 
been lately very close, sultry, and rainy — unwholesome at 
Calcutta — many of Our acquaintances died, or are now sick. 
Mrs. Mackenzie is well, and thankful for your remembrance. 

"Write me once a week, confidentially, clear of all parish 
business" 8 . 

The tiresome details of the work in Bengal never 
interested him as work had done in Madras ; he 
knew hardly one of the survrs. in person. He was 
now 88 years of age, in poor health, and worn by the 
trying climate [ 442 ], 

He writes to one of the Govt, secretaries, 5-11-19; **I 
am really. ..so overpowered with.. .references, that it is 
impossible fof mortal man to get thro*. ... There is a liberty 
assumed in some of the distant provinces that aeta all rule 
and regularity at defiance, and I must ever regret that I 
cannot have time to submit it to.. .Government as I am so 
much interrupted by matters of detail [ 303-5 ]. 

"I have no less than 5 letters from the Civil Auditor 



pressing for what was never done before ( certificates ), 2 of 
them in one day, ai if oh purpose to annoy. It hi Impossible 
for mortal man to reply to all these *•*. 

He writes to Mountford two weeks later, 21-1 1-19, "Pultah ; 
J am but just returnod from Calcutta, which always cost* me 
some days to replace my papers in order. ... My health is 
much better, but I am overloaded. I wish I hod you, or the 
like of yon ( willing and candid and able ) near me". Ob»i- 
onsly Hyde was not his ideal ASG. [ 309 ). 

26-1 1-19 ; "Permit me.. .to request you to purchase for 
me the new Almanac fur the ensuing year the moment it is 
out, and sent it to me on service ; also the latest Madras 
Army List, as there are great changes by removals and 
casualties. ... 

"While I am hurrying this off, I am annoyed by a sore 
leg, and obliged to get off to my couch. I was in town for a 
day on Saturday, and hurried off to receive some friends 
here — a member of Council and Sir Stamford Raffles Just 
come in from Benooolen [II, 135 0,3, 427) — they left me 
this morning. 1 suspect the latter has his own trouble* to 
get thro' from the differences with the Duboh and Penang 
Government 6 . ... All, great and low, have their troubles, 
and we little men should not complain if' we hare oar 
share ; the only remedy rs to move on in tranquility, guided 
by truth and integrity to the best of our judgement, and 
avoiding all Intrigue and chicanery ; this will console ane} 
support us, let what will happen 6 . 

31-11-19; '"Why don't you send me your printed rata- 
log ues of books ? I want rather old and curious books ; we 
get all the hew ones from England". 

19-2-20 ; "I am afraid for some time you have been too 
cautious, ... which, considering my state of health, was uo 
doubt prudent, but had any accident occurred 10 me your 
private letters would be delivered ta you, as they are docket- 
ed, and without reading. All my private letters to poor 
Riddell were in this manner, by his special desire, made up 
and sent to me in one parcel, and I even take pleasure In 
looking still at some of his. ... 

"God bless you ! — we leave Pnlta in a few days, and if I 
oan get extricated from a load of unpleasant matter, I shall 
avail myself of the Sandheads', perhaps, to go thoroughly 
into the Madras business, and also bring Captain Garllng'a 
representations forward, ... involving ereo your own appoint- 
ment [ 318 ]\ 

1-3-20; Calcutta; "I came in here 3 days ago to des- 
patch what we are sending in for the year [ 319 ], and I am 
worried to death, but your business will be token in hand 
before I leave town". 

21-3-20 ; " I have been laid on my back these 6 days by 
a tension & inflammation of the tendons of the right leg and 
thigh, which has now left me, excepting a slight tension of 
the ankle. The chief inconvenience was that for six days 
I have been prevented sitting at the desk to write" 1 . 

4—1-20; "Pulta. I am all in a hurry, leaving this plage 
to go into our house to Calcutta, whither the ladies hare 
gone in three days ago. Most of my papers are off, and I 
hope to be in myself after paying my respects to the Governor 
General tomorrow at Barrack pore 10 . It will be several days 
before I can get my books and papers arranged at Calcutta, 
where I shall endeavour to bring up some of the arrears". 

7-4-20 ; *' Pnlta. I chiefly left my oouoh in order to 
apprise yon that when I waB in Calcutta lately I received 
your several packages". 

P.S. "The above was wrote the day before I left Pulta, 
and I have been ever since so excessively employed in busi- 
ness, or harraeaed by illness, or langour, that I ooold set 
■write. ... My writing is so illegible that I now employ a 
writer to copy it off. Meantime I have had an immense 
load off my shoulders in the transmission of the several 
volumes and maps to Europe. 



1 A few miles above Barrackpore ; now site of pumping station and filters for Calcutta water supply. ■ DDn. HO ( 80-3 ). 
1 DDn. 149 ( 93 ). «DDn. 154(111). *SUmforif Raffles ( 1781-1820 ), under whom Maokenile worked in Java (II, 423) ; fcr 
hig dtfflctiltiea with CD. t>. Drewitt ( 134 ) k Baa Gupta ( Ufl-9 ). * DDn. 184 ( 97 ). f at month of Hooghly. 1 DDo. 140 
( 111 ). 1 DDn. 156 ( 174 ). "The GG. had a country residence in what is now Barrackpore Park- 
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"I am going this day [ Oth May ], to embark in a 
Pilot vessel for tba Sandheads, and eventually for 
Jagahnaut [ or Pnri ], if the season will permit our 
sailing. If so, I may stay there 20 dayB. ... This 
schema has been in agitation for some time, but tho' 
medical men and my friends urged it ever since 
January, I could not agree till I could get many 
(natters out of hand, that to leave undone would be 
inconvenient to individuals" 1 . 

He stayed at Furi more than 4 mo ., and the change 
did him good ; he was by no means iille, and kept in 
touch with survrs. in all parts of Tndia. As usual, 
most of his corr. went to Mountford at Madras. 
4-8-20; "Mallada, 7th coas north of Ganjara. ... 
We landed on the 22nd ultimo at Jaggeruuut thro' a 
high Hurf, but more dangerous for want of good boats 
and boatmen than for its violence ; at Madras it 
would be thought liitle uf. vSince that I have 
been journeying about a\oag t\i« coast, and find the 
benefit of this, rsnd <*>f the so^ air and brooze, already, 
and hope...! shall return to Cn'o it-ta with renewed 
health. The hii-huias of the office. ..is carried on 
meantime by the assistant, Li?ut. Hyde, but. ..for a 
month or Bo...c'iinx*t all letters for me, official and 
private, at Jaggornath. ... I brouglit all your letters 
for » lov.g tiino bark v.ith mo, ... intending ( if I can 
get the vise of a bungalow there... ) to he able to go 
into all arrears of office biwines* in your quarter. 

"Sly absence h with the entire concurrence* of the 
Governor General thro' whose indulgence I was 
favoured with the uso of the June pilot vessel". 

At Purl Mackenzie was in touch with Buxton [ 432 ], 
who writes from Cuttack, ] -1-6-20 ; " I have a house and peoplo 
hero very much at your porvire. ... I am very glad you 
continue to derivo benefit from the sea air and bathing, and 
as there are no mich bree-zes U> be inhaled in Calcutta... you 
would act wisely to prolong your visit. ... With regard to the 
best mode of returning, ... one of the vessel which trade 
to this place will furnish tho best. ... When I left Cuttack 
last rains, I arrived at the vessel with all my baggage and 
servants in 24 hours, having taken a boat from hence, and 
sailed down with the current; ... Should you, however, 
prefer going by dawk, I can prepare a sketoh of the routes, 
with their distances. ... Major Fraser a tells me he has sent off 
a palanquin for you, which I hope will get safe. 

"I picked up several specimens of the different sorts of 
rock which compose the hills I have beon up, and they aro 
much at your servioe. They are not very remarkable" 8 . 

21- 8-20; "I. ..with much pleasure accept your kind 
invitation to Pooree for a few days. Your journey to the 
southward will probably oooupy you till the end of the week ; 
therefore [ propose being with you next Sunday morning, if 
that day will be convenient. ... I am much obliged by your 
kind offer of your bearers. ... I shall instruet the apprentices 
to repair to tho place appointed, and survey to Bhobaneshur 
and the vicinity as you wish [ 17-9, 481 ]. 

22- 9-20 ; " Anything that I can do for you in Cuttack, 
either in getting boats, shoes, or supplies of any kind, you 
will. ..acquaint me with. Wishing you a pleasant trip to 
Manickpatam, & happy riddance of the.. .accounts ; and 
every benefit from the sea breeze and other luxuries of 
Pooree"'. 



To continue Mackenzie's letters to Mountford 14-6-20— 

"As I am here so niuoh nearer to you, I #111 have your 
letters 4 days Sooner for the time I remain, whioh may be a 
month, perhaps, in this vicinity, tho' not at this place. I 
suppose you will have Sir Thomas Munro with you soon [ IL 
433]'. ... Baboo Raw is a plague; he must have patience 
[ 391 ]. ... My agents are Messrs. Palmer & Co. [ 482 J . 

13-8-20; "When I wrote'...! was much hurried and 
distressed, and being obliged to go into my palanquin that 
overling of the 22nd, as my tents had been already un 
off to Kinaruc, 20 miles "•. ' mt 

27-9-20; "Pooree. Permit me.. .to thank you for your 
several communications of the passing events, ... which nave 
Deen more gratifying to me as I have had so little from 
others at Madras. ... I had to regret the failure of the home 
of De Fries', whioh I find every day affcots...my Coromandal 
friends. ... Tho frequent deaths, also, have given me great 
concern in the loss of f>r. Stuart", l>r. Jebb', and very lately 
Mr. J. H. Travers, a much valued friend. ... I oould wish to 
know some thing of tho hut two ; I see a movement was 
proposed by Dr. Stuart's friends. I would willingly join in 
the contribution if not too late, ... 

"Your account of the storm on the 10th May was 
interesting. ... I left Calcutta on 9th, and while we 
lay at Kedgeree till 14th, with what I oonaiderd 
only a fresh breeze, we saw several vessels come in 
from sea that had suffered more or less damage. 
We, had, however, not an unpleasant passage tho' 
working to windward and tacking often till tot 
22nd May. ... 

"I made some excursions to Cuttack, to );he 
Chilka Lake, and thence to the Black Pagoda near 
this, but always quickly returned for the benefit of 
the sea air and seu bath, Which has proved very 
beneficial. Some thought I should not have remain- 
ed during the rains here, but the experiment shews 
.how erroneous the idea wag, as I have found it is 
dry during the rains, and all Calcutta recommended 
my not returning till their sickly season is past. 

" I was down at the Carrons wreck about 22nd July, and 
saw. the remains smashed into innumerable pieces. ... How 
she came there was the wonder, as their position the night 
before was estimated so far to the eastward of that place; 
the current probably had thrown them iiuperceptably out of 
their estimated course. I was absent at that time at a 
remarkable place, Bovan Iswar, on the 7th, but had an 
opportunity of seeing the sufferers, and among them an 
acquaintance. On my return 14 officers and 80 men were 
saved, and about 20 wore lost, including the maBter and a 
sick Artillery officer. 

" I was glad to find your house had escaped so well in the 
storm, as I understand mine did also. Some of the trees- 
would, of course, suffer, but the remainder will probably 
flourish more next season, at least I found so in 1807. ... 

"I observe the several changes and sudden appointment- 
previous to the Iato change of Government. I dare say they 
were interesting enough to Mr. Elliott's friends 10 . ... I 
suppose he would have received the customary macks shown 
to him of respect at departure. ... The good people of Madras 
are seldom behind in their testimonies of regret on the' 
departure of a tolerable Governor. If he has done justice t» 
the interest of his employers and of the public, the dissatis- 
faction of obscure individuals will be of less import. I must 
own I did not expect to see your papers teeming with the 
usual adulatory compliments, but I felt disappointment in 
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their absence. The Ball to the young ladies was very 
proper, and quite consistent with the wonted liberalitity of 
the settlement" 1 . 

Neither Mackenzie nor Riddell [ qv ], had been happy 
in their relations with the departing Governor, whoso 
obstruction to Riddoll'a appt. [316,497] had led Mackenzie 
to write, 21-3-17 ; *'I think in your case the behaviour of 
Bome people has been shabby. ... What I think odd is that 
Cochrane 2 seems to avoid me on all oooaaions when we have 
met { which have indeed been rare ), ho that in passing in 
the same room one would almost think he was blind & had 
not Been me when I was on the point of speaking to him ". 

Mackenzie hud been snubbed about a journey oonnoctcd 
with his archeeoL collns. [475 J; "Under the unkind. ..treat- 
ment I met in one superior quarter, I did not like bo oommit 
myself to a man who could remark on my publio exertions 
in the manner he did, & even to myself told me bluntly 
that my proposals were/^r mtj own convenience". 

Again to Riddell in 1H18; "Is your profound Chief to 
remain another year ? Or are you preparing your addresses 
of condolence for his departure ? God bless his departure ; 
he can do me no more injury. ... You will have such oratory 
and such speeohes when the Conquering Heroes roturn"' 9 . 

He writes to Mount ford from Dhamra R., 2S-10-20, on 
his way back to Calcutta, "I left Puoree on tho 15th, and 
being disappointed of any other conveyance, I came down 
here the day before ycnturduy. I luokily found tho Swift, a 
ontter of 40 tons, wherein I ombark thin evening. I have 
been terribly hurried lor some time, and regret much that 
I have nut a stay of a month longer at Pooroe" 4 . 

To Buxton from Calcutta, 25-1-21 ; *'I arrived 
here early in November after a quick passage and 
in good health, but unfortunately. ..a fever, and 
its consequences, ... have laid me up upon my couch 
almost ever since. I make use of another hand 
merely to account for my silence, and to acknow- 
ledge your several letters. ... I return you my beat 
thanks for the drawings you sent me particularly 
that of the caverns. ... I am very thankful for any 
sketches that suit my purpose. ... I.. .enclose you a 
copy of the Canashoomazi — translated [from] the 
first part of the Khoordah — when I get the rest 
you will have the translation of it. 

"As I dictate this from my couch, you will excuse 
me, as I have omitted several things. Have patience 
till I am well'* 6 . 

In February he was so poorly that ho asked permission 
to do his work from a budgarow on the river ; "Shortly after 
my return hither on the 2nd November from the coast of 
Cuttock, where. I had in some degree recovered my health, ... 
I was taken ill here, and. ..I was obliged.. .to remove to Budge 
Budge, 12 miles down the river, for a change of air, and for 
a temporary respite from close attention to the office. ... My 
medical adviser.. .has recommended my moving up and down 
the river for some time" 4 . ... He asked that "while in the 
vicinity of the river, and during convalescence" he should 
be allowed "the cxpenoe of hiring boats, budgerows, and 
occasional residence on the riverside, while thus employed 
on publio duty". He was allowed the oost of his est. ... 
and for communicating with the office, but not his personal 
expenses 7 . 

He was constantly having to come up to the office to 
attend personally to oalls for maps and infn. and writes 
privately, 11-3-21, "I was on the point of embarking on 
the river on Monday, before the roceipt of your note with 
his Lordship's request, ... and tho' unable my self to sit up, 



or refer to papers, I have endeavoured to satisfy His 
Lordship's enquiry by direction to others. 

"As I apprehend. ..that His Excellency is not aware of 
my present state of health... — that since the 29th January 
I have not been able to.. .go into the details of business — and 
have been repeatedly urged to go upon the river by my 
medical adviser— I have again applied for written opinion. ..to 
Lay before His Excellency. ... For the last three days I could 
not sit up to dictate this, or direot the search of letters and 
papers" 1 . 

On 4th May, he was given formal permission "to 
proceed to the Sand Heads" and **to deliver over 
charge of your office to Lieutenant Colonel T. Wood 
...until further orders*' 9 . 

He died on 8th May on his way down the river. 

In original will, sd. "on board H.M.'s Frigate lIda, on 
coast of Java, 3rd August 1811" [ II, 424 ], Mackenzie left 
one tenth of his property "to my servant Cavclly Venkata 
Leehmya, Brainin, and his younger brother Ramaswamy, 
... in some compensation for the useful services of the said 
Leehmya and of his late brother C. Boria [ If, 383-4 ; III, 
464-5 ]. ... I desire that my brother, sister, and friends, 
recollecting the valui? I had for these persons, will by no 
means attempt to lessen or defeat my intention in this 
respect, which I wish them to consider sacred and inviolable 

[ 465 ]. ... 

"To my faithful servant Luoius Rawdon Burke [312], 
star pagodas 1,000. ... 

"Residue of estate to my brother Alexander Mackenzie 10 , 
& my sister Mary Mackenzie [ II, 349 ], half to each. 

"Codicil, Caloutta, 18th Fob. 1815. My consequent 
marriage of course docs away part of this will, but I now 
desire that after settling the sum of 40,000 rupees.. .on my 
dear wife, ... the residue to be disbursed, one half to my 
broth or. one fourth to my sister, and one fourth to my wife ; 
after deducting the percentage formerly allowed to my 
Bramin, Lech my ah, whose services are still valuable". 

Codicil. Madras. 21st Jan. 1810. Besides the sum of 
■40,000 rupees settled on my dearly loved wife, ... the fur- 
ther sum of 20,000 be added to inorease her annuity — that my 
brother Alexander have one half of the rest — ...one quarter... 
to my sister Mar}' — that five per cent be paid to my faithful 
servant Leohmyah, Bramin, and all my native books & mss. ... 

"Also twelve thousand rupees to my sister-in-law, Julia 
Bartells, the sister of my wife, in approbation of her good 
conduct and love to her sister". 

A further oodicil added in Bengal increased the sum 
settled on his wife, without stating the figures. It referred 
to an offer by the Dircotors to purchase the colln. It 
requested the executors not to forget "the pensioners at 
Stornoway, and particularly Mr. Robinson, Collector" 11 . 

Probate was granted to his widow on 22-5-2 1". 

It is reoorded that Mackenzie paid for the building of 
the Cam Ho. at Stornoway as residence for bis sister Mary 
[ I. 349 ]• wno became known as Mary Cam. Cam Ho., 
said to be of stern appearance, is now marked for demolition 
and replacement 19 . , 

In 1948 the town council resolved to erect a memorial tablet 
and to honour the centenary of his birth by the pubn. of his 
biography [ 474 ]. 

Mackenzie was not happy in his work at Calcutta 
[301-5]. At the age of 64 he had lost the resilience 
with which he might a few years earlier have adapted 
himself to new surroundings and problems. No sick 
man can do himself justice, and there is great wisdom 
in the present-day rules for superannuation. 
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17-4 & 16-7-18. *ib. ( 155). *DDn. 154 ( 123 ). *mc. 27-1-21. 1 DDn. 106 ( 3 ) ; 15-2-21 ; 191 ( 41-2 ) ; 16-2-21. 
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He was a very groat man ; he bad a sound know- 
ledge of the fundamental principles of his pro- 
fession, and a strong sense of the contribution that 
surveyors could render to the good administration 
and welfare of the country. He gave heart and soul 
to render this service as effective as possible. He 
was a great organizer, going meticulously into the 
smallest detail, without losing grip of main principles 
and objectives. He loved working to 44 a uniform 
system*'. It is obvious, however, that he was hap- 
piest when the stress of administrative duty was 
lightest, when he could devote time to his great hobby, 
the collection and elucidation of historical antiquities, 
some account of which is now given. 

His kindness of heart, and warm human sym- 
pathies — as well as his high principles of conduct 
and stern sense of discipline — are evident from the 
extracts that have been given from his voluminous 
co rresponden c e. 

The Mackenzie Collections 

Detailed accounts of Mackenzie's collns. will be 
found in 

Mackenzie Collection of Oriental Manuscripts, by 
H. H. Wilson ; 2 vols. ; Calcutta, 1828 ; 2nd edn., 
re-pub. by Higginbotham & Co., Madras, with bio. 
note, 1882. 

The Mackenzie Collections by Blagden. London, 
1816, pubd. as vol. I of Catalogue of MSS. ...at 
India Office. 

Other accounts are given in Asiatic Journal, March 
1822 ( 242 ) ; Aug. 1823 ( 137 ) ; April 1828 ( 483 ). 
IHRC. XXVTII, 1951, 1 < 147-62). 

Alexander Johnston 1 [ 481 ] describes how Mackenzie came 
to take up this pursuit. Before he came to India he had 
been collecting infn. about Hindu knowledge, and he came 
out with introductions to Johnston's mother who had similar 
interests [ 1,349]. "Wishing to have his assistance in 
arranging the materials which she had collected, she and my 
father invited him to.. .Madura early in 1783, and there 
introduced him to all the Brahmins and other literary natives 
who resided at that place. ... Mr. Maokenzie... soon discovered 
that the most valuable materials for a history of India might 
be collected, ... and during his residence at Madura first formed 
the plan of making that collection whioh afterwards became 
...bis pursuit for 38 years of his life, and which is now the 
most.. .valuable collection of historical doouments relative to 
India that ever made by any individual". 

In a letter written to Johnston, Madras, 1-2—17, Mackenzie 
says that "it was only after my return from the expedition, 
to Ceylon in 1790 [ I, 117 ] that accident.. .threw in my way 
those means that I have since unceasingly pursued, ... of 
penetrating beyond the common surface of the antiquities, 
the history and the institutions of the South of India. The 
connection then formed with [ K&vali Vonkata Boriah, II, 
338-4]— a Bramin, was the first step. ... Devoid of any 
knowledge of the languages myself, I owe to the happy 
genius of this individual. ..the means of obtaining what 1 so 
long sought. ... On the reduction of Seringapatam in 1799 not 
one of our people could translate from the Canarese alone. 
At present we have these translations made, not only from 
the modern characters, but the more obscure and obsolete. ... 
From the moment the talents of the lamented Boria were 



applied, a new avenue to Hindu knowledge was opened and 
though I was deprived of him at an early ago, his example 
and instructions were.. .happily followed up 1 . 

In 1797 the Directors had called on all Presidencies 
to collect material for compilation of " a general 
history of the British affairs in the East Indies. " 
Govt, servants should " be instructed to transmit, 
such information on the Chronology, Geography, 
Government, Laws, ... the Arts, Manufactures, and 
Sciences, ... as they may. ..be able to collect ". 

Six years later they complained that " no informa- 
tion whatever " had been received from Madras, and 
pressed that " the most effectual measures may be 
taken" [II, m], and the Madras Govt., 7-1-04, 
called on Mackenzie to assist 3 . The Directors so 
appreciated his contributions that they endorsed 
the orders exempting "from payment of postage 
all letters and packets despatched or received by 
Major Mackenzie on the History and Antiquities of 
India" 4 . On the other hand, Mackenzie constantly 
reiterates that "all the purchases have been entirely 
at my private expence". 

His researches, stimulated by bis long connection with 
Mysore, wore warmly appreciated. Mark Wilks' writes 
•t-3-07 ; " Everything.. .most interesting. ..in general history 
may be traced. ..by the laborious process to which Major 
Mackenzie has devoted his leisure, which he has been able 
to snatch from... active and distinguished public service. ... 
Digesting the results may fairly be considered a national 
object. ... The facility which Major Mackenzie has acquired 
in directing. ..a large establishment, ... and in seizing at once 
what is useful in the materials which they collect, is the 
result of long experience. The path is untrodden, and it 
has.. .too many discouragements to he trodden by another. 
The objeot will be accomplished by him, or it will probably 
never be accomplished 8 ". 

This was endorsed by Bentinck, who writes ; " His ardor, 
perseverance, and contempt of all climate and danger in the 
pursuit of tlus object have been quite extraordinary. No 
man that ever was in India has had the same opportunity, 
has incurred the same expence, or devoted the same time to 
there investigations. If it is possible.. .to clear away the 
impenetrable darkness with which this Indian system, its 
origin, and its progress, has been involved, the efforts of 
Major Mackenzie promise the fairest hopes of success" 7 . 

By his own account Mackenzie had by this time 
expended many thousands of pagodas on these oollns., 
and to compensate him and give further opportunity 
for reasearch, he was given the sinecure appt. of 
Bkmr., Mysore [ II, 423 ; III, 474 ]. The Directors 
further awarded him 9,000 pa., admitting "that his 
merits have not been merely confined to the duties of 
a geographical surveyor. ... Lieut. Colonel Maokenzio 
should himself digest.. .the materials he has colleoted ; 
and we hope the offioe which you have oonferred on 
him in Mysore will afford him leisure for this work. 
After he has accomplished it, the original materials 
are to be transmitted to us, to be deposited in our 
Oriental Museum. 

"In the meantime, we wish to indemnify him for 
the disbursements he hos made in proouring this 
collection, ... trusting that it will not amount to any 
large sum, and we desire that he will state to us 
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an account of it ; which, from hia eharaoter we are 
persuaded will be correctly done" 1 . 

The colln, was by no means oonfined to Mas. and 
oopiee of inscriptions, and. in 1808 Mackenzie reported a Jain 
etatue "of whioh I considered the preservation might he 
desirable, as illustrative of the religion & literature of a 
remarkable sect. ..hitherto little noticed by Europeans. ... 
I have. ..shipped it, by an order of the Board of Trade, on 
board the Hon. Company's Ship the Phasnix, carefully 
packed up in a box ; ... such speoiinenn of the arts are rarely 
met in India unmutitatod or defaced, & this subject is in 
perfect preservation 

Whilst his collre. and interpreters [ II, 356 ; III, 
391 ] continued work in S, India, he himaelf ex- 
tended colln. in Java between 1311 and 1813, and in 
the Upper Provs. of Bengal during 1814. Though hia 
official Java est. had to be closed down from 1-5-15, 
he still maintained "a Dutch Translator and Native 
of Java" at Govt, cost 3 [II, 437; III, 391]. 

He regretted that several of his best workers were unwilling 
to accompany him to Bongal in 1817. Some were found 
work in Madras, and others marched by the coast route 
under ch. of Lakshraaiah, who, since Boriah's death in 18011, 
had been hia hd. intpr. ; " Letch miah has been desired to 
prosecute during his journey the various historical researches 
of whioh he has so long had tho chief management, and.. J 
trust it may be deemed proper to allow him, after he 
passes Masulipatam, a small guard of sepoys for the 
protection of those valuable article^"* [ 311 ]. 

Mackenzie was greatly relieved at their arrival, and 
writes to Riddell, 8-5-18; 'Leechmyah arrived. ..with all his 
people safe & well, tho' some of them had been dangerously 
ill. I urn exceedingly obligod to all my friends on the Madras 
ft Bengal Establishment, ... as they have, in consequence of 
the passport you gave them, ... been handed along snfo from 
one Judge & Magistrate to each other & supplied with cash. 
... The poor man has done his duty, as I ever expected, & 
excited some very handsome compliments from some of the 
gentlemen to whom I was a stranger"* [ 4G5 ]. 

His collectors even travelled so far as Poona, and he 
writes to El p hi n stone from Calcutta, 7-9-18; "My whole 
establishment.. .has been almost overturned by my removal 
here. I had some of them down to I'oonah and Ahmed- 
nugger in 1806-7 & 8, whence I derived a body of very 
interesting information. ... I recalled them as I found the 
expense beyond my limits, and I had thought* in 1810 
of going to Europe. In 1815 I was induced to send some of 
these '* explorations" again into the Nizam's country, and 
the hilly country bordering on our Circars, whence I have 
obtained a very curious body of materials on the ancient 
history of the Canarese, Maratta, and Worongole empires, 
supported by M33. and inscriptions, 1 withdrew them again 
last year, exoept one who is still near Gulbarga. ... 

"When your Leisure permits, 1 have muoh to solicit on the 
early history of the Mraahtra nation and its 96 tribes — of 
the Arab Colony, and singular Government that existed 
formerly near Poonah — of the oaverns and sculptured exca- 
vations in different parts of the western country, some near 
Vengurla, some towards Guzerat" 6 . 

He writeH to a friend in Sambalpur, 20-8-18 & 26-3-19 ; 
"I am desirous of getting. ..an account of the languages ft 
oustoms of the several hill tribes that live in these wild 
tracts. They seein to me to bo the remains of the original 
indigenous race from Cape Comorin to the Ganges ft even 
further. A comparison of their several languages &c., would 
best explain this. ... A vocabulary of the languages would 
he curious & useful"*. 



In Hept. 1820, whilst at Puri visited the Buddhist ruins at 
Bhob&neaer and Udayagiri with the Collr., having facsimile* 
of inscriptions and sketches made by Buxton's appces. 
[478 ]•. 

Wrote to Mountford, 23-2-19, thanking him for drawings 
from Guntur; and asking for "some account.. .of the anti- 
quities at Amrisweram, or such others as you might have 
observed. ... I have been collecting information from all 
aides. Do not let your modesty or timidity stand in your 
way. Your communications to me will be received with 
any degree of reserve you wish, tho' I would rather recom- 
mend you should make them a part of your memoirs [ 488 ]. 
It was a pity the whole of these vestiges of antiquity were 
removed from Amrisweram to a situation where, in all pro- 
bability, they will be lost. I wish I had taken.. .advice. ..In 
1817. ..to apply for the protection of Government to save 
them from destruction. But I had no suspicion then that 
they would bo transported bodily"*. 

Again to Mountford 27-9-20 ; "I shall be glad to hear of 
the progress of your Literary Institution 10 [ 392 ]. I have 
been rather disappointed in not getting any return to the 
numerous memoranda I circulated about antiquities, parti- 
cularly the curious funeral monuments I first discovered 
under the Presidency. ... From Guzerat, Malwn, BUsa, the 
Nerbudda, and Java, I continue to receive very satisfactory 
drawings and memoranda of what I pointed out. From 
the Coast, excepting your own sketch from Guntonr, I have 
got nothing beyond what the maps of the survi-ys give. 

"I was rather disappointed from Mr. B — , to whom I 
gave every information on these subjects, and. ..the ancient 
characters, and sent my old Join with him to Mavellipooram 
[ 475 n.i ] to assist his attempts to deoypher. Hi* cousin, Mr. 
B— of Malabar, in place of assisting my enquiries, converted 
my hints to his own purpose, and even communicated to the 
Editor of the Calcutta Journal what I could have given. ... 
Now, it is not usual among literary men to encroach on what 
is already traced out hy others ; it is rather usual to assist 
each other. This was the method that poor Ellis and I 
followed for years 11 . ... 

"I am only afraid that your institutions are too numerous 
for Madras and that, however ardent at first, and ready as 
to pecuniary supplies, you cannot bo supported in other 
respects without a new generation of ardent spirits are 
reared" 13 . 

In Dec. 1816 ho was cheered by a visit from his old 
friend Alexander Johnston [ I, 349 n.5 ; III, 480 n.i], 
who told the House of Commons 15 years later that, 
" being myself about to return to England from 
Ceylon, I went to Madras to take leave of him 
previous to ray departure [ 475 ]. ... He, in con- 
sequence of.. .his belief that we should not meet 
again, addressed a letter to me giving me a detailed 
account of all his literary labours in India, and 
requested me, in case of hia death, to publish it. 

"On my arrival in England, I explained to Mr. 
Grant 18 , the former Chairman of the Court of Direc- 
tors, the great advantage it would secure for oriental 
history and literature were Colonel Mackenzie to be 
allowed. ..to come to England upon leave, in order 
that he might. ..arrange this valuable collection. ... 
Mr. Grant.. .agreed. ..to give the Colonel leave.. .on 
his full pay and allowances for three years. No steps 
were however token... because... of the Colonel's death 
in Bengal 1 ' M . 
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Mackenuie had himself ventured to write direct to Grant 
from Madras, 7-7-15, drawing his attention to his researches 
and oollns. He had just returned after 4 years absenoe and 
had sensed the Madras Govr.'s laok of sympathy [ 478-9 ] ; " On 
my arrival here, I have found such an entire ohange of men 
in office, that I feel myself precluded from the same frank 
communication that was formerly received with complaisance 
at least" 1 . 

After Mackenzie's death Hodgson was left with the staff 
of translators and writers employed on the colln., and an 
immense store of specimens and papers which had really 
nothing to do with the duties of SG. At his suggestion Govt, 
first ordered that these persons "should.. .complete the cata- 
logue and analysis of the various Manuscripts, Inscriptions, 
and Grants, collected by Colonel Mackenzie in the Decoan, ... 
in which they arc. ..at present engaged. ... [ They ] oan 
conveniently remain in the apartments at present allotted 
to them until their work be completed. ... Hia Lordship in 
Council... relieve you from any further charge of them. It 
will bo necessary. ..to afford the services of your Register, 
who has been employed in the preparation of the catalogues 
and translations, to assist.. .when he can be spared. ... You 
will also continue to draw.. .the salaries. ..distinct from that 
of the Surveyor General's Office 9 . 

By Oct. 1821, Hodgson found that the work was 
progressing so slowly, without any real supervision, 
that he obtained authority discharge the staff and 
hand over the material to Dr. Horace Wilson [ 312, 
391-2 ]. 

Rawdon Burke, the Registrar [ 312, 479 ], knew little 
about them ; "All articles considered by [ Mackenzie ] to be 
hid private property were looked up when he left Calcutta 
to go on the river, ... with directions to mo not to allow 
access to any person whatever. ... 

"After his death, his friends and Agents called at the 
house, and sealed the doors of the rooms containing the 
above-mentioned property. A few.. .maps that I pointed out 
as public property were, with the concurrence of those 
gentlemen, brought by me into the office below, and the 
rooms remained sealed until the 25th or 26th May, ... when 
the Executrix [ Mrs. Mackenzie ] attended... to examine the 
papers, and remove the property to another house. 

"Several materials that related to the antiquarian depart- 
ment were delivered to me by C. V. Letohinyah, Bramiu, 
but most of the portfolios of drawings of sculptures and 
other relics of antiquity, together with the volumes contain- 
ing drawings of the costumes of the natives, of animals, 
reptiles, etc., ...were removed to the house of the execu- 
trix. ... 

" I believe it was the intention of the late Colonel Mackenzie 
to illustrate his historical collections with maps and plans, 
but I am not aware that ho had. ..commenced upon 
them" 3 . 

Blagden divides the colln. into three sections 4 ; 

1822 collection ; being books collected at Govt, 
expense, and considered public property ; tr. to 
Govt, by Mackenzie's Agents, Palmer & Co., 
Calcutta, under letter of 10-8-21. Sent to England 
at once, and reached India Ho. 27-4-22. 

Private Collection ; offered to Govt, by Mrs. Mac- 
kenzie in Calcutta ; after examination by a com., 
160 vols, out of 212 purchased for Rs. 2300, sent to 
London, and placed in eio. lib., 1823. 

Both these deal almost entirely with Java and NEI. 

Main Collection ; examined by Dr. Wilson in 
Calcutta, and covered by his descriptive Catalogue, 



pub. by Govt, in 2 vols., Calcutta, 1828 6 . Abstracts 
of his reports are pub. in JASB, VIII, 1838 
( 400-14, 469-521 ). 

Of this colln. everything appertaining to S. India 
was moved to Madras Coll. Library, 1828. In letter 
0-3-30, Lakshmaiah asked Madras Govt, to tr. it to 
Mad. Lit. Soc, where he did some work on it, but 
funds for further fd. research were not granted [ 465 ]. 

On his initiative, and with the recdn. of ASB. 
the Rev. Wm. Taylor, a missionary working in 
Madras, and "an able and zealous expositor", was 
invited to make a digest of the mss., which appear- 
ed in the Madras Journal of Literature and Science 
and was reproduced in JASB. of 1838" [ 507]. 

Later again Taylor prepared a Catalogue Ration- 
nie of Oriental Manuscripts in the Madras College, 
whioh included mss. collected by John Leyden 
[II, 416], and was pub., Madras, 3 vols. 1857-62, 

The colln. was re-tr. to the Govt. Oriental mss. 
Lib., and is now housed, about 8000 vols., in Con- 
nemara Lib. Madras. 

The remainder of this main colln., is held at 10. 
[cro], London, and has been described by Cap t. 
Harkness, Sec. of the R As Soc, and later by Blagden 

[ 4 so]. 

Maokenzie claimed that he had spent at least £ 15,000 or a 
lakh of rupees of hia private money on these collns., towards 
which the Directors had paid him a gratuity of 9,000 ps., or 
about £ 1,500 in 1*10, and another Rs. 12,000 in 1821. His 
Agents, Messrs. Palmer & Co., now "Attomics to the 
Executrix", claimed on behalf of the estate a further Bum of 
one lakh of rupees for the Main Collection, and submitted 
"an abstract account of the expence incurred by the late 
Colonel Mackenzie, ... supported by twenty-six detailed state- 
ments exhibiting a total of sicca rupees 61,452-6-11. ... 
They had not introduced any item that did not appear aa 
an actual disbursement in Colonel Mackenzie's... memoranda, 
which, however, ... were in considerable oonfuaion. ... There 
could be no doubt that the aggregate then exhibited fell very 
short of the actual sum whioh had been expended. ... 

"Messrs. Palmer & Co. further remarked that to severe 
indisposition during the latter part of Colonel Mackenzie's 
life, and much time occupied in aotual service — added to the 
total disregard of hia private pecuniary conocras which 
was a leading feature of his character — was to be attributed 
a remissness by which his fortune had already been injured, 
and his estate... would suffer considerably. ... 

"With regard to the coins, drawings, images, minerals, 

&c the account. ..was "so scanty and meagre that scarcely 

one twentieth part of the sums expended upon them were 
noted down. As this branch of the collections... was distinct 
from the line in which encouragement had been held out...in 
your Honourable Court's Letter...dnted the 9th February 
1810 [ II, 421 n.6, 424 n.4 ; III, 480], Messrs. Palmer & Co, 
communicated the wish of the Executrix to leave it to 
thepleasure of Government to aocept or reject". 

Wilson himself '* entertained no doubt—that tbey had 
cost fully a lack of rupees ; but how far they might be 
worth that sum was a question on which Mr. Wilson 
deolined to offer any opinion, observing that the value 
of the articles... depended altogether on individual pre- 
possessions". 

The Bengal Govt, was satisfied, and paid 1,00,000 rupees 
to Palmer & Co. "on their engaging to refund the whole or 
any part of it in the event of the Honourable Court declining 



1 Letter preserved In Town Hall, Storooway. "AGO. 23-6-21: DDn. 191 (217). ■ DDn. 198 ( 84-6 ), 39-J-J 
* Blagden ( vii ). • Wilson, H. H. [ II, xxviil ]. • MPC. 18-10-36 ( 23-4 ), lft-4-37 { 81-2 ) 9-6-37 ( 14-6 ) ; JASB. V, 1835 ( 511 
VII, 1838 (106-31 ; 173-92; 372-414); Mad. JLS. contains papers by Taylor, v. IV ( 139, 140 ) ; VI ( 17, 142 ); VIII ( 1 )! > 
< 1 ) ; X ( 1, 3*8 ) ; XI ( 8fl ) ; XV < 173 ) ; XVI ( 33, 55, 102 ) ; Series 2, VI ( 07, 94 ), and a Report on the KUiot Marbfa. 
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tooonfirm this arrangement 1 ' 1 . They deapatohed the oolln., 
part to Madras, and part to London. 

The Direotors were indignant, but felt they could not 
repudiate the transaction ; "The step... which the Government 
so imprudently took of forwarding a part of the collections 
to this country... left us Bcaroely any other alternative but 
that of confirming the purohase. ... We strongly disapprove 
of the... disbursing so largo a sum for such a purpose without 
our previous sanction. ... 

"The only part of Colonel Mackenzie's researches for... 
which any prospect of indemnification had been held out by 
us during his life was the statistical and liistorical part. ... 
But wo entertain strong doubts whether the whole mass is 
worth the large sum of a lac of rupees, in addition to the 
twelve thousand rupees advanced to Colonel Mackenzie, and 
the considerable sums which have been expended since the 
purohase. ... 

"It appears from a private letter addressed... to our 
Librarian. ..that the opinion which Mr. Wilson at first enter- 
tained of the value of the collections has fjeen materially 
lowered on a more minute examination of them. And the 
oharaoter of that portion whioh has been received in this 
country does not lead us to form any very favourable opinion 
of the value of the remainder" 1 . 

Whatever may have been the actual cost of collec- 
tion, or the market value at the time, Mackenzie has 
preserved for countless students of history an im- 
mense mass of interesting and valuable material, 
which otherwise would surely have perished. It is 
doubtful, however, whether his enthusiasm for 
collecting was tempered with sufficient discrimina- 
tion, or whether he could have dealt with very much 
of it even had he lived to examined it more thorough- 
ly himself. Mark ham records that it contained 
" 3,000... tenures inscribed on stone or copper — 8,076 
inscriptions — 2,630 drawings — 79 plans — 6,218 coins 
— and 106 images". 

It was to enquire into the best way of utilizing 
these collns., and possibly extending them, that Sir 
Alex. Johnston was examined before a Comm. of 
theHouso of Commons in 1831 [ 481 ]. He urged 
that research should be extended through the agency 
of the R As Soc. 3 ; "The Colonel, had he survived, 
intended to have added to his collection a great 
mass of materials connected with the history of 
India, which are still to be found in different parts 
of the country, but which, if measures be not speedi- 
ly adopted to collect and preserve them, will be 
altogether destroyed". 

Now in 1952, the Govt, of Madras, under the aus- 
pices of the India Historical Research Comn., has 
opened a special section to repair the Mackenzie 
mss. and to micro-film those that are beyond repair. 
The Madras University also is preparing a summary 
of the mss. in the four S. India languages, Tamil, 
Telega, Kannada, and Malayalam 4 . 

Appealing to a different interest altogether aro the Maok. 
mss. at IO Lib. in vols, whioh contain interesting matter 
suoh as corr. books of the CE.'s Madras for about fifty years, 
which have been freely quoted in vols. I A II of these 
Record* 1 . 

Amongst the few pub. papers or notes left by Mackenzie 
are Life of Hyder Alt, pub. As AS. VI., 1801, "from a 
paper found in 1787 in the Paymaster's office at Nelloro'*. 



Account ofthe Jains " collected from a Priest.. .at Mudgeri 
and tr. by Kavali Boriah, and Description of a Jain Tempi* 
ntar Calyani, Feb. 1707, pub. As R., IX., 1807 ( 2. 44, 272 ). 

He also contributed to Dalrymple's Oriental Repertory 
[ I, xix ] and other periodicals. Perhaps the most interest- 
ing of all was a paper submitted at a meeting of ASD., 
5-4- lft* just after his return to Madras, entitled; View of 
the principal Political Events that occurred in the Carnatio, 
from the dissolution of the ancient Hindu Government in 
1504, till the Mogul Government was established in 1087 
on the conquest ofthe capitals of Beejapnor and Golconda. 
Compiled from various Authentic Momuirs and Original 
Mas., collected within the last ten years". This had been 
translated from a Maratha ms. by Boriah, and closely 
edited by Mackenzie. His explanatory footnotes indicate 
the wide extent of his erudition, and the manner in whioh 
he might have dealt with other ports of his collns., had 
he the leisure. The following are amongst his personal 
touches ; 

" Armigam is situated near Durajapatam on the Coast, 
60 m. north of Madras. I had an opportunity of seeing these 
remains in 1796 

" Travelling by accident by NagulvanBa, not far from 
Cummamett, in the Nizam's Dominions, in 1797, a part of 
the country overrun with jungle, and shewing evident vestiges 
of better times, I nccidently met with a Dutch tombstone, 
which led to the discovery of the riohes of their factory.'* 

"The remains of Becjanuggur were minutely examined 
in December 1JS00 M [ II, 153 J. 

MACLEOD, John [ II, 428 ]. Bo. Engrs. 

bapt. 8-7-1794. d. Bushire, 20-9-23 ; 

Ml. at Armenian ch. 

Ens. 25-10-11 ; Lieut. 26-1-19. 

Son of Rev. Roderick Macleod, dd., Principal of King's 
Coll., Aberdeen, and Isabella Christie his wife. 

1813-6, dmiL and aurvr. on rev. svy., Bombay and 
Salsette Is. [ II, 1S7 ]. 

bo 00. 4-4-16, to join Johnson on svy. of passes into 
Deccan; oontinued svy. till 21-8-18; then Asst. to Comnr. 
in Deccan [ 83, 122, 464 ]. 

MALCOLM, John. Mad. Inf. 

b. 2-5-1769. d. of paralysis, 30-5-33. 

Ens. 21-10-1781 ... M Gen. 12-8-19. 
Govt. Bombay, 1828-30 [ 132 ]. 

m., 4-6-07 Isabella Charlotte, 2nd dan. of Sir Alex. 
Campbell ( 1760-1824 ), C-in-C. Madras 1821-4 ; she d., Bath, 
26-6-67 ; her younger sister m. John Maodonald [ 11, 418 ]. 

KCB. 1815; GCB. ; KLS. [443 n. 12] auth of Political 
History of India, 1811 ; Report on the Province of Malm, 1B21, 
pub. 1827 ; History of Persia, 2 vols, with map, 1816 ; 
Administration of India, 1833 ; Life of Clive, 1836. 

DNB. ; DIB. ; EIMC. I ; Oeo Mag. I, 1871 ( 301 ) ; Kayo ; 
Portrait by Geo. Hayter, 1815, Foster ( 74 ). VM. Eibt. ( 1126, 
1244 ) ; statue, Westminister Abbey. 

Not a survr., but had keen appreciation of svyB. 
and maps ; initiated svys. of Gujarat <t Persia, and 
maps of Persia and Malwa. 

17S2, arrd. India ; 1708, Persian Intrpr. with force that 
disbanded Frenoh corps at Hyderabad [I, 117, 175 ]. 

1799-1801, in oh. 1st mission to Persia, taking 
Webbe and Pope aa survrs. [ I, 286, 375 ; II, 173 ; m, 
vii] — 1803-6, Maratha War, on pol. duty with Grand 
Army — 1808-9, abortive mission to Persia— emp. 
Mad. survrs. constructing map of Persia at Bombay 
[ II, 131, 174 ; III, 337 ] — sympathised with offiosn 
in Mad. mutiny [ II, 174, 313-4 ; III, 331 ]. 



1 B to CD., Gen., 1-1-23 ( 117-26 ). ■ CD to B. 28-2-27 ( 2-8 ). 1 cf. JH As. Sor. I ( 103 ). « Tamil Section pub. 
Madras, 1952. • Maok MSS. [ I, xvi ; II, jtxv ]. • JASB. XIII, 1844 (421- 63 ; ;i78-609 ). 
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1809-10 — initiated Williams' avy. of Gujarat [ II, 
170—3 ] ; sent survrs. to Baluchistan, Persia and 
Baghdad, and himself led successful mission to Persia 
[ II, 174-5 ] — on return retained Webbe for construc- 
tion of map of Persia [ II, 176 ]. 

1817-8, Maratha War; 1st Aug., 1817, left Hyderabad on 
horaebaok and — riding horses of Maratha esoort — did 164 m. 
the last 3 days — 64 in the last 8 hours — to join Elphinatone at 
Poona 1 [ 427, 473, 475 ]. Besides leading operations with 
rank of Brig. Gen., held pol. oh. of Malwa to 1820, empg. 
several officers on svy. r and Webbe on map of Malwa [ 84-6, 
267, 382-3, 436, 441]. Report on.. .Malwa \ 463 80 ), his 
ins ins. to assts. prescribed ut most consideration towards 
inhabitants. 

1822, to England ; 1831-2, mp. for Launceston. 

MALLOCK, Samuel. Ben. Engrs. 

b. 1-11-06. d. unm., 24^12-33 2 . at sea, 
on voyage home. 

Ens. 18-12-23 ; Lieut. 28-2-25 ; furl, on mo. 24-10-33. 

Son of Rev. Roger Mallock, of Cockington Court, Devon, 
and Mary his wife, dau. of Dr. John Mudge, DN3., and 
sister of Adra. Zachary Mudge ( 1770-1852 ), DNB., RN. 

Hodeon, III ( 216 ). 

Arrd. India 7-5-25 ; boo. 14-6-25, to officiate as Adjt. 
of Engrs. Ft. Wm. ; 18-11-26, appd. Survr. to Sundarbans 
Comnrs. [ 7, 141 ] ; Oct. 1827, appd. Ex, Engr. pw;>. Purnea. 

Ben. Regr. 94 ( 257 ), svy. of Dum Dum cant. Aug. 1833. 

MANSON, Jamea. Ben. Inf. 
b. 16-7-1791. d. 15-7-62. 
Ens. 14-9-0S ... Lt.-Col. 24-4-47; 
furl, on mo. 21-2-52 ; M Gen. 15-5-59. 
Son of Thomas Manson and Susan Black his wife ; his 
sister (?) Mary ra. James Herbert [ 457 ], and his dau. 
Charlotte m. Geo. Logan of GTS. 
m., before 1820, Henrietta — 
Hodson, HI ( 221-2 ). 

boo. 21-2-17, to supd. building of Circuit Ho. etc., at 
Mirzapur ; il». 28—12—18, furl, to Europe, on mc. 

ib. 3-7-23, appd. asst. to Herbert on geol. svy. of 
Himalaya Mts. [ 268 ]. 

JASB. XI, 1842 ( 1157-82 ) gives Manson's journal, Sept.- 
Oct. 1827, of a " visit to Melun and the Oonta Dhoora Pass" 
in nw. Kumaun, accd. by Herbert and 2 other officers 
[ 269 ]. At halt on 25th dept. Manson had " a lesson from 
Herbert in the use of the theodolite 1 '. This journal was 
od. by Batten, who comments; "The writers and editors 
of such papers, tho' they may lay no claim to scientific 
qualifications ( so difficult to acquiro in India ) are neverthe- 
less. ..rendering.. .the important service of pioneering ". 

On close of svy. in 1828 appd. acting comdt. of Kumaun 
Local Batt.; 1831-51, Comnr. with Baji Rao, ex-Peshwa, at 
Bithur, 10 m. N. of Cawnpore. 

MAT(t)HEW(s), Paulet. Rev. Survr., uncov. 
b. 1807/8. d., Jamalpur, 16-7-32 3 ; in. 

Son of P. Mat(t)hew(s), indigo planter, Chiekrah. 

m., St. John's Cath., Calcutta, 8-3-24, Miss Anne Verboon. 

13-12-24, reported by Fisher as employed in Pol. Dept. 
eiploring towards Manipur ; "60 men from Rajah Gumbeer 
Sing's Infantry, direotod to escort Mr. Mathews on the route 
to Munnipore, reached Boskandee on 2nd. inst., and proceeded 
with that gentleman to.. .near Luckypore, proceeding forward 
on 8th inst." Again, 19-12-24, Mathews "returned this after- 
noon, baring penetrated to within 3 days journey of Munni- 
pore", and again, 26th, Mathews had returned with memo- 
randa and observations. His route appears to be impraotto- 
able for troops" 4 . 



1825, on svy. under David Soott, aoo. ; survd. Dhanairi R 
[ 53-4 1 i Q°»t- Oat- 2-6-26, letter from Rangpur 19-4-Ss 
tells of escort of 1 no. and 30 men with "Mr. Matthew,' 
a surveyor in Mr. Scott's Department, to explore the road"' 
five days journey Rangpur to "Bor Haut". ' 

1827-8, on rev. svy. in lower Assam under Beding. 
field, holding eh. from latter's death in 1829 [ 146 
39°. 423. 5°i ] till his own, having "arrived at Jaraaul' 
pore on the previous day in a hopeless state". 

MATHIAS, Vincent. Mad. Inf. 
b. 18-4-1793. d. 12-1-67. 

Ens. 24-8-11 ... Lt.-Col. 23-12-38; ret. 23-6-41 • 
Hon. Col. 28-11-541 
Son of James Mathias, of Stanhoo, Norfolk, 
m., 1st., Llambeblig, Wales, 9-10-32, Elizabeth, dau. of 
Riohd. Poole, s^g. of Bangor ; sho d. 30-12-37, on voyage 

m., 2nd., Cuttack, 9-7-39, Mary Anne Louise, dau. of 
J. Spencer. 

Ens. w. Regt., Norfolk Militia, 27-5-09. 
July 1815, h&ti., cl, ix [ II, 321 ]. 

1819-20, as aqmo., on svy. under Malcolm in Milws- 
mbio. 187 ( 36 ), svy. of Mhow cant., and surroundings • 
26-3-20, "left Mundleysir in an open boat.. .down part of 
the Nerbudda as far as Broaoh, to ascertain the practicability... 
of navigating it" [ 84, 123 ]. 

MAY, John Stuart. Civ. Survr., uncov. 

Dran. SGO. Caloutta, 1-1-19 ; survr. Mutibhanga R. 
Juno 1820 ; Supdt. Nadia Rivers, 1825 ; read. Aug. 1840. 

DD11. 154 ( 45 ), 19-12-18, SG. writes to Mil. Sec, Col. Jaa. 
Young, who had introduced May ; "Ho seems to be the reai 
stuff from which we might make a good surveyor ; he is not 
immediately up to geographical BUrvey in all its branches, 
but with his fund of elementary knowledge, his practice of 
land surveying & mode of drawing, I have no objection to 
take him in tow on such terms as I have mentioned to 
him" [ 312 ]. Again, 9-8-19 ; "In reply to your note about 
Mr. May. He is a deserving young man, & you need not 
be uneasy for him with me ; at the same time that I approve 
highly of your & his friends endeavouring to get him intro- 
duced into the service as a cadet". 

1820, read., and appd., June, to maintenance of 
Matabhanga R. [ 15, 313 ] ; from 1825, Supdt. of Nadia 
Rivers, "with a view to keeping them open for naviga- 
tion" [ 16 ]. Amongst his many maps was one "of 
the Nuddea Rivers with Ganges from Furruokabad 
to Gwalparah, & Hooghly from Sook Saugor to 
Nuddea 6 ". 

1831-2, survd. Rajniabal Hills to investigate catchment 
areas affecting floods caused by unusual heavy rains 8 . 

1839-40, on sick leave during cold weather and read, on 
acot. ill-health. 

MELVILL, Peter Melvill. Bo. Inf. 
b. 2-7-03. d. 4-11-95. 

Lieut. 22-11-19 ... Col. 28-11-54; ret. as Hon. 

M Gen. 31-12-81. 
Son of Philip Melvill, of Pendennis Castle, Cornwall, 
m., Bombay, 14-1-36, Catharine Mary, dau., of John 
Robertson, of Tweedmouth. 
KCB. ; DIB. 

bo 00. 1-11-20, appd. Asst. Survr., Gujarat Rev. Svy., 
remaining with svy. tall 1827 [lyon.j]; BoRAsBoc. U 
( 276 ), N0U1 on AgriaJturt...Ovjerat. 

1838, pa. Cutoh ; 1840-69, See. to Bo. Govt, in Mu. 1*P»- 



1 Kaye, II ( 157, 166 ). 'Conolly gives 20-12-33. "on Brahmaputra about 30 m. above Mymensingh. 
( 141, 155 ) ; cf. Govt. Oat., 24-1-25, letter from Daooa. 'Ben Rtgr. 46 ( 189 ). 'Ben Sd. II, 1851. 
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MITCHELL, Hugh. Mad. Inf. 

b. 24-11-1789. d. 21-3-60. 

Ens. 16-3-11 ... Lt Col. 19-11-30 ; ret. 31-10-41 ; 

Hon. Col. 1854. 

Son of Thomas Mitohell and Margaret Taylor his wife. 

m., Loudon, 25-2-35, Jessie, dau. of Sir John McCaskill. 

1816— S, with Hyderabad Subsy. Force ; on svy. of passes 
[83, 214 ] ; with Malcolm in Milwa, drawing svy. slices, as 
AQMd. 24-3- to 20-8-18 ; "I waa employed in the first instance 
on a survey in Western Malwa. After my return... I waa 
constantly employed in preparing the materials from which 
the map was compiled, by protracting the Burveys, and in 
constructing the map from them" 1 [ 83 ]. 

MOHSIN HUSSAIN, Syed Mir. 

Inst. Repairer, b. Arcot. 

" A Muhomedan by religion, but not a bigot ; a natural 
born subject of Her Majesty, his place of birth being the 
vicinity of Madras. By desoent he is partly Arab. ... He 
came round originally to Calcutta with the late Colonel 
Blacker, and was brought up in the shop of Mr. Gordon, a 
jeweller of some eminence in Madras [ 258 n.2 ], where the 
Colonel first met him, and was struck by his uncommon 
intelligence and acuteness" 8 . 

Blacker had employed him first in the office of the qmg., 
Madras from 1819, "to repair instruments", but "he was 
not a public servant"- 1 . After appt. as SQ. in 1823, Blacker 
called Mohsin Hussain up to Caloutta, and appd. him on 
Rs. 25 pm. in place of the local sicligar [ I, 20.0 n.ti ; 111, 214, 
313 ]. Hodgson taught him to take ostr. obsns., and found 
him "a most respectable man and steady observer"' [ 188 ]. 

From 1830, hia talent and ability won the confidence 
of Everest, who had him appd. Math. Inst. Maker in 
1842 s . 

MONTGOMERIE, Duncan [ II, 430 ]. 

Mad. Cav. b. 30-7-1789. d. 20-4-78. 

Corn. 1-6-10 ... Maj. 17-8-38 ; ret. 16-3-40 ; Hon. 

UCol. 28-11-54. 

Son of Duncan Montgomerie, of co. Fife, 
in., Madras, 17-1-25, Harriet Isabella Katharine, dau. of 
late M Gen. J. Durand, Mad. Est. 
Oriental Club. 

March 1810, mmi., cl. v [ II, 320 ] ; on completion 
of course, employed in reducing the svys. to form a 
1-inch map [ II, 319 ]. 

1815-6, with Hyderabad Subsy. Force ; employed on svy. of 
passes "within the Nagpore Territory, to the east of the Warda" 
[ 83-4, 331 ] ; 1817-8, Maratha War, with fd. force, Dharwar. 

Strongly reedd. for svy. employment by Mackenzie, 
who writes to Elphinstone at Poona, 7-9-18, that 
he "stands on my books for employment on acoount 
of great satisfaction he gave in reducing the whole 
surveys of our Military Institution in conoert with 
another officer [ Mountford, 488 ], already provided 
for on the survey. The beautiful and satisfactory 
specimen of Mr. Montgomery's drawings [ II, pi. 12 ; 
III, 95, pi. 11 ], and his oharaoter, induce me to 
recommend him also to your notioe for employment. 
He is now with regiment at Ellore, and I write his 
Colonel of this date, ... who is much interested in 
him. ... The specimens of his drawing in maps are 
indeed beautiful"* ( 339-40 ]. 

moo. 2-2-19 ; "placed at disposal of Commissioner at 
Poona, to be employed in the Surveying Department in the 



Deokan. At present doing duty with let Native Cavalry 
atArneo". On Bvy. of S. Maratha Country [ 125 n.6, 352 ] 
until oompelled, moo, 1 1-7-20, to take leave to Europe on mc. 

After return was employed in qmo.'s office, and then, moo. 
9-11-24, appd. DSG. on death of Mountford [321. 342 1 ; 
" I not only required a considerable time to become acquainted 
with the extensive and important duties, ... but... I was 
confined with a severe attack of fever, and was not relieved 
for some time afterwards from regular attendance at the 
Quarter-Master-General's office" 7 . 

A good administrator, and made thorough exami- 
nation and report on the svys. of the various Madras 
dists. [4-5, 102-4, lr 4- 118-21, 321 ] ; continued to 
hold post till its abolition [ 208-9, 221, 279, 301, 328, 
376-7 ]. 1827-30, held ch. of Madras Obsy. after 
Goldingham's departure [ 191 ] ; DDn. 237 ( 213 ), 
granted 3 mo. leave to Nilgiri Hills. 

On abolition of post of DSQ. in 1833, declined appt. 
to GTS. 

MOORCROFT, William [11,430-1]. 
Vet. Surg. b. Lancashire c. 1786. 
d. 27-8-25, Andkhui, Afghanistan. 

Loft nat. son and dau., who were both in India in 1841, 9 
JASB. X ( 401 ) ; Hichd. ( b. Oct. 1818 ), Mad. Inf. 1835-55 ; 
Anno m., Lontlon, 18-7-35, Maj. Geo. StB. Brown, Bo. Inf. 

ed. Liverpool as surg. ; studied vet. science in 
France, and practised several years in London. 

DNB. ; DIB. ; Moorcroft * Trebect, I ( xvii to xlvii ). As J. 
xix., 1826 ( 838 ) ; xvnr, ns. 1835 ( 289 ). 1836 ( 35-42 ; 
95-102 ); Davis ( 10, 20-3 ) ; Calcutta Rev. I ( 449 ). 

Left England May 1808, and assumed duty, 4-12-08, at 
Pusa, Bihar, as Vet. Surg, to Bengal Govt,, and Supt. of the 
Company's stud. 

May to Nov. 1812, visited Manasarowar Lake with 
Hearsey, travelling in disguise via Garhwal and Niti 
Pass [ II, 8o-i ; III, 286 ] ; brought back hill ponies 
and long-haired goats ; held up by Gurkhas in 
Kumaun on return journey. 

1812-3, his agent, Mir Izzat Ullah [ II, 431 ] had 
explored routes Kashmir- Yarkond-Bukhara-Kabul. 
The following description of the road over the Zoji 
La Pass is taken from an account pub., 1825, in 
Col. Qy. Rev. [xxi, 276, 11.7]'. 

"The last station iu Cashmir is called so>"VMrrB.a. It 
is a village of some 50 or 60 houses ; the road is difficult and 
rooky, bo as to be impassable to a mounted traveller. The 
road has the Sindh on the right hand. ... 

"North East from Sonamurg, five cob. is Baltal, ... with 
...one house for the acoommodation of travellers ; along the 
Bkirts of the mountain on right of the road runs the Sindh ; 
the road is broad and praoticable. Yaltal is within the limits 
of Cashmir, but close to it ; on the east runs a mountainous 
elevation whioh separates Cashmir from Tibet ; thenceforward 
the road is over mountainous. ..paths, but abundant in 
springs. ... 

"After leaving Baltal about 4 ghurrees, the road ran over 
the top.. .and waa practicable enough ; on the descent it lay 
under frozen snow for about an arrow's flight. One cos from 
thenee on the right of the road, and on the summit of a hill, 
two large blooks of stone wore observable. ... The place is 
called Wahasugan. ... 

" On this spot arise several springs, half of which flow to 
Tibet, and half to Cashmir. ... The River of Tibet, after 
leaving that country runs by Maisafferabad ; below Munafle- 
robad one cos., it unites with the river of Cashmir, and the 



'Mitchell to M&loolm, Jibla. 8-8-21 ; DDn. 191 ( 442-5 ). "30. to Govt., 24-7-30 ; DDn. 402 ( 82-05 ). * DDn. 488 
( 107 ). Feb. 1848. « JASB. IX, 1840 ( 80 ). ' Markham ( 88. 199-200 ). • DDn. 154(7). 'DDn. SOS ( 231 ), 19-9-38. 
• Ben. Wills, 1826. • cf. a more exact tr. of his notes, lizat Oaltah ( 7-8 ) [ xi ]. 
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oombined river descends to the Punjab under the name of 
Jhelum or Behu't. " After thiB little error about the Bouroe 
of the Kishenganga, Izzat Ullah desorihea the onward road 
to Dras, which had Already been reoorded by Macartney 
as Draua [ II, 271 n.4 ], and was visited ten years later by 
Moororoft himself. 

1S20, Moorcroft obtained leave on full pay, intend- 
ing to travel to Bukhara via Ladakh and Yarkhand, 
to purchase Turkoman horses for improving horseflesh 
in India. To facilitate and finance the journey he 
persuaded Palmer & Co. — and Cruttenden & Co. — of 
Calcutta [ 472-3 ] "to entrust to his care a supply of 
goods to the value of about 3,000 pounds". 

He took with him as aurvr., Geo. Trebeek, son of a 
Calcutta lawyer, and Wrn. Guthrie, a sub-asst. surg. 
from Bombay [ 508 ]. 

The party comprising 300 persons, 16 horses and mules, 
and 200 maimds of merchandise, left Bareilly in Oot. 1819, 
and roacucd Bilaspur on the Sutlej, 12-3-20. From Bilaepur 
Moorcroft visited Lahore to obtain a permit from Ranjit 
Singh, whose troops had occupied Kashmir since 1819 1 . 
Leaving Bilaspur in July they reaohed Leh in Sept., Trobeok 
keeping svy. of route, and, with Moorcroft, obsg. lats. and 
heights [ 43-4 ]. Hoping for permit to travel via Yarkand in 
Izzut Ullah's tracks [II, 431], they stayed two years in 
Ladakh making further svys., whilst Moorcroft won reputa- 
tion by successful operations for cataract. 

Sept. 1822, hearing from Yarkand that Chinese refused 
authority to travel by that route, Moorcroft determined to 
reaoh Bukhara via Kashmir and Kabul. Leaving Trebeek to 
follow, left Leh 20th; at Sonemarg received permit from 
Ranjit Singh to enter Kasli mir. 

Reached Srinagar 3rd Nov., staying at garden 
house for the winter. As at Leh, practiced medicine 
and made occasional excursions. Traded in Kashmir 
shawls. Throughout his travels recorded most in- 
teresting facts about country and people. A great 
authority on these regions, Alex. Cunningham, records 
nearly 30 years later that "he found Moorcroft abso- 
lutely trustworthy, and one of the most conscientious 
men that ever lived", and similar verdiot had been 
given by his bro. Joseph after travels in Ladakh in 
1843 ( 452 ) 2 . 

During stay at Srinagar, Moorcroft found ft copy of Raiija 
Tarangini, the ancient chronicle of the Kashmir rulers. 
"Trace sur des ecorc&i do bouleau", it was brought to his 
notice by a pandit he had cured from a well-nigh incurable 
disease. Ue emp. 10 pandits for 3 mo. to make a copy, 
which he sent down to the Sanskrit Coll. at Calcutta, whore 
it was edited. It was then tr. and pub. by Troyer in Paris 
[ II, 448 n.I )». 

Ho now obtained official permit to travel via Peshawar. 
Leaving Srinagar 31-7-23, made an abortive attempt to 
march down the Jheluin valloy, hut stopped by armed foroe 
below Barainula and had to return to Srinagar. Starting 
again 11-9-23, the party crossed into Punch by the Pir 
Panjal pass, and reached Peshawar 9th Dec. via Jhelum 
and Rawalpindi. About 8 years later Vigne found that the 
Raja of Rajaori had happy memories of Moorcroft and his 
"little spaniel oalled Missy 1 ' 4 . 

They left Peshawar, 24-5-24, after 5 mo. halt ; 
reached Kabul 20th June ; on the road "thieves stole 
Trebeck's cloak, blanket, pistol, and what was a 
severe loss, his compass, one made with sights". On 
leaving Kabul, 17th Aug., their Kashmiri and Gurkha 



followers returned to India [ 44 ]. Their caravan of 
laden camels and rumours of great wealth excited 
the cupidity of the Uzbek chief of Kunduz, whom 
Moorcroft found it politic to visit from the border 
town of Khoolum and, writes Burnes, who found him- 
self in a similar predicament 7 years later, "having 
made him some presents, returned to Khoolum. 

"He had no sooner arrived thore than he received a 
message from the chiof, ... requesting that he would hasten 
his return, and bring.. .his medical instruments and Mr 
Guthrie. ... It was merely a plan to ensnare him. ... After a 
month's delay, he only succeeded in liberating himself by 
complying with the most extravagant demands of Moorad 
Beg." 

Izzat Ulliili had accd. Moorcroft to Ladakh and Turkistin 
and gave him loyal support in his dealings with Murad Beg 
at Kunduz. Being now seriously ill, and the trouble being 
apparently over, he took leave, and sot out for India 
1G-12-24 6 . ' 

"The party" wriles Burnes" prepared to quit Koohim for 
Bokhara, but on the very eve of departure were surrounded 
by 400 horsemen, and again summoned to Koondooz 
[ c 30-12-24 ]. It was not now concealed that the ohief was 
resolved on seizing the whole of the property, and putting the 
party to death. Mr. Moororoft took the only course which 
could have ever extricated his party and himself. In the 
disguise of a native, he fled at night, and after a surprising 
journey, at length reached TaUghan, a town beyond Koon- 
dooz, where a holy man lived" [ IV, pi. 16]. With his protec- 
tion and intercession they were at last released, having paid 
blackmail of about Rs. 7000" 

They crossed the Oxus 11-2-25, and reached 
Bukhara 25th. Here Moorcroft purchased valuable 
horses, and recrossed the Oxus on his return about 
4th Aug. ; he turned aside with a few followers to 
buy more horses at Mainmana, but took ill with 
fever and died at Andkhui. His body was buried 
at Balkh, where Guthrie died shortly after. To 
complete the tragedy, Trebeek died at Mazar-i-Sharif, 
after 4 mo. illness [44, 282, 508]. 

Intense interest in this journey was taken both in 
India and England, and Moorcroft 's letters were pub. 
at the earliest opportunity as they reached his 
friends;— JRQS. I, 1831 ( 253^7 ), etc. — the tragedy 
of his death made a great stir. 

The following com ments are taken from Mohan Lai, who 
travelled that way with Burnes 7 years later [ 452 ] ; 10-6-32. 
" We halted at Mazar...and put up in the same place where 
Mr. Trebeok died of a fever. ... All the property of Mr. 
Moororoft was forfeited by the ruler of Mazar on the death of 
Mr. Trebeek. ... 

"Mr. Moorcroft. ..was received by the King of Bokhara 
with honor and distinction on acoount of his wealth and 
respectability, ... and, having made presents to the king, was 
permitted to ride within the oity on horseback. ... It was 
after his return, ... and whon he was proceeding in searoh 
of the Turkman horses in the district of Balkh at Andhko, 
that he was attacked by fever and died. 

"The circumstances attending bis decease, though not of 
suspicious nature, yot are not sufficiently olear to dispel all 
doubt, but the reasonable oonolusion is that his deooose was 
a natural event. ... His remains were soaroely allowed » 
burial place at Balkh owing to the bigotted zeal of the inhabi- 
tants". 

Burnes desoribes his visit to " the grave of poor Moororoft. 
... Mr. Uuthrie lies by his sido...under a mud wall wliion had 



•Sikhs formally annexed Kashmir and Peshawar in 1834. " Burrard A Hayden ( 35 ) ; JASB. XIII, 1844 ( 172-JM) • 
XVII, 1848 ( 201-30 ). " Troyer, I ( iii-iv ) ; Moorcroft's letter from Srinagar, 20-7-24, As X. XVIII ( 617 ). 4 Vigne, II .[if* )■ 
* Moorcroft 4 Trebeek. II ( 92, 101, 415-35 ). • BMarn, n ( 181-2 )| Holdioh ( 442-7 ) ; Murud Beg's demands had varied Irom 
Ra. 20,000 to 2 lakhs Moorcroft A Trebeek, II ( 453-86 ). 
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been purposely thrown over. ... The.. .people of Balkh refused 
permission to the travellers being interred in their burial- 
ground. ... He was unaccompanied by any of bis European 
associates, ... and was brought baok lifeless on a camel after 
a short absence of 8 days" 1 . 

Mohan Lai records that he "left a name of humanity and 
wisdom that will long be remembered in Turkistan. ... Mr. 
Moorcroft's books, papers, and some manuscripts, are at 
Mazar, a town about 12 miles east of Balkh. I regret that 
we could make no attempt ( without raising suspicion of our 
motives) to procure them. ... Papers and journals have been 
recovered by the exertions of Mr. Froser at Dihli, and by him 
arranged and sent to Calcutta"'. 

All the papers that had been recovered by 1834 — 
including those received by Chas. Trebeck from 
his bro. — were taken to London by Alex Buraes, 
and passed for pubn. to Dr. Wilson. Other papers 
were later recovered in 1838 by Dr Lord who visited 
Mazar- i- Sharif and recovered " 50 volumes of... 
printed works 3 . ... The remainder, including the 
maps, Mr. Moorcroft'3 passports in English and 
Persian, ,.. and a ms. volume... chiefly of acoounts, I 
was enabled to recover when... I myself made a visit 
to Khoolum and Moozar". He found a note by 
Trebeck that Moorcroft had died on 27th Aug., and 
evidence that satisfied him that death had not been 
caused by " unfair means ". 

From notes about the goods sold at Bukhara, Lord con- 
cluded that " the proceeds were chiefly expended in the 
purchase of horses, of which. ..he had when he died somewhat 
under a hundred. ... His character was highly appreciated 
by the King [ of Bukhara ] who frequently sent for him to 
enjoy the pleasure of his conversation, and conferred on him 
the high privilege, never before granted to a Christian, of 
riding through the city and oven to the gates of the King's 
palace, on horseback" 4 . 

Though his primary object was the purchase of 
horses, Moorcroft, with Trebeck's assistance, did much 
to open up the geography of the countries he visited. 
Their diaries were ed. by Horace Wilson, and pub. 
London 1841 s , with illustrations and a map. A brief 
critical summary of his travels is given by Professor 
Davis in his Raleigh Lecture, 1918, entitled The Great 
Game in A»ia ( 1820-1844 ) 6 . 

MORLAND, Henry. Mad. Inf. 

b. 4-10-03. d. 23-12-68. 

Ens. 13-2-21 ... Maj. 9-11^46; inv. 17-3^48; 
ret, 6-1 -S3 ; Hon. Lt Col. 28-11-54. 

Son of James Morland, coal merch., of Deptford. 

m., Calcutta Cath., 30-6-40, Oeorginn, dan. of Chas 
Rooke, of Brighton ; his dau. Bella m. John Peaoh Holdioh., 
bnr., and d. 9-12-1934. 

mgo. 12-2-28, appd. Asst. Survr. ; DDn. 184 
( 466 ), 7-3-28, to join Hyderabad Svy. from Madras, 
by sea to Masulipatam [no], Feb. to May 1829, 
on svy. of Palnad; "very little acquainted with the 
duties of surveying ", but svy. described as "excel- 
lent" [ 96-7 ]. DDn. 237 ( 109 ), 2-10-29 ; to oh. 
of Hyderabad Svy. from 1-8-29 ; [119, 351 ]. 



In ch. Hyderabad Svy. off and on till Jan. 1848, 
after promotion to Major [ 5, 342 ]. 

MORRIESON, Hugh [ II, 432 ]. Ben. Inf. 
b. 1-12-1788. d. 27-8-59 7 . 
Ens. 28-8-04 ... Lt.-Col. 13-1-34; ret. 11-8-41, 
Hon. Col. 28-11-54. 
Son of David Morrieson, Ben. Inf. ( d. 1809, Hodson ); 
and Rachel Wightman his wife ; bro. to David ( 1783-1821 j, 
bcs. ; Robert ( b. 1787 ). ucs. ; Wm. Elliot ( 1791-1815 ), Ben. 
Engra. [ II, 433 1, and Noamvth ( d. 1846 ), Nizam's Army. 

rn., 11-6—44, Elizabeth Constantia, dau. of Richd. Pryce 
and widow of Capt. Robt. Campbell; n.v. 
Hodson, III ( 333 ). 

1812-3, Asst. Survr. in Mirzapur [ II, 45 ] ; 8-6-13, 
tr. to Sundarbans, taking ch. from his bro. Wm. in 
May 1814 ; Feb. 1815, joined unit for mil. service, 
Nepal War [ II, 16-7 ; III, 12, 139, 425 ]. 

bgo. 17-10-15, appd. to officiate as Asst. in SGO. 
[ 3°9 ], Crawford pointing out "his willingness to do 
the duty on his present allowances. ..being at this 
moment in Calcutta, having come from Benares on 
duty in attendance on a sick ofnoer. ... Should he 
...be employed in the surveying line, it would be of 
the greatest consequenae and advantage to him to 
have served some months in the Surveyor General's 
office" 8 . 7-2-16, handed over to Hyde [ 462 ]. 

On departure to England Crawford left a note for Mackenzie, 
28-12-15 ; "This will be forwarded to you by a protege of 
mine of many years. He lies been in my family [ II, 413 ; 
III, 468 ] for seven or eight years, and has been twioe my 
assistant [ II, 45, 39.2 ]. His welfare I am particularly anxious 
about, and nothing could give me greater pleasure than to hear 
of his success in life. He stands high on the Lord's list, 
from his being nephew to Sir Hugh Inglis, late Chairman 10 . 

"He is very anxious to be re-appointed to the survey of 
the Sunderbunds, which was for two years carried on by his 
brother, but fell in the Nepaul War [ II, 432 ], and scarcely 
had recommenced the work before the Lord sent him to his 
Regt. on account of the late hostilities" 11 . 

boo. 22-5-16, to resume svy. of Sundarbans, on 
recdn. of Rev. Bd. [ 7, 12, 140 ] ; 1-1-17, appd. 
daqmg., 1st el., and to continue the svy. [ 142-3, 179, 
335. 34 8 ]■ 

1817, given asstce. of 3 appces. straight from school [ 360-1, 
363] but had to break off svy. in April 1818. "I have 
generally spent the rainy season nt Soory with my brother 
[ 488 n.2 ]. Had I not been sick, it was my intention to have 
gone to Soory when tho rains set in, to have brought up my 
own map, and to have employed the boys and Captain 
MacGregor 18 on a trigonometrical survey all round the station 
...and to have inoiuded the neighbouring hills [ 32S ]. 

"This as a private piece of work would have given them 
all information and practice, but as I am siok now and 
cannot go to the Sunderbunds, Doctor Young 15 at first wished 
to send me to the Sand Heads but, on considering the bois- 
terous weather, he changed his mind, and said that when I 
should have taken mercury enough here, he would recommend 
my taking a trip up the oountry, so as to keep oat of Calontt* 
during the rains. I mentioned to him Soory, on which he 
enquired as to its olimate. He said he thought it would be 
as good a place as any other, being a high knnker soil [ 11, 
388 n.5 ],dry and warm in the rains instead of damp and cold. 
Now I shall be able to prooosd there sooner than the 14th of 



Bokhara, II ( 209-10 ) ; Moorcroft <fc Trebeck, I ( xlix ). « Mohan Lai ( 94-129 ). 1 out of 90 books, chiflv medical, a 
total of 87 wore reoovered. 'JASB., VII, 1838 (665-6). • Moorcrofl A Trebeck. 'Davis (20-3). ' Markham ( 8g ) 
assumes death 1818, misled by Gastrell, who found his fdbks. broken off that year. » DDn. 143 ( 151 ), 10-10-15. •Lord 
Moira, QQ. & C-in-C, later Mqs. of Hastings. 19 of the CD., BIG. ; Morrieson's gt. uncle Hush had ohanged his name from 
Wightman to Inglis. 11 DDn. 147 ( 14-6 ). "John MacQregor ( 1783-1822 ) ; Ben. Inf. ; joined Morrieson 22-3-18. " Henry 
Young ( 1782-1844 ) ; Ban. Med. ; Crawford's Roll ( B 529 ). 
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June ( ...I truBt...it will not be necessary for me to oontinue 
this course of mercury bo long ! )'. 

Writes from Suri, Birbhum 2 , 5-8-18, "forwarding an 
unfinished sketch of.. .part of the Jessore District, exhibiting 
a view of the work performed during the 18 months the 
survey has been actually prosecuted. ... My late severe illness, 
brought on by constant exposure to the sun, prevented me 
from filling up the space left blank, but I propose doing 
this in the ensuing season, so soon as the rain water shall 
have ran off from the country'' 3 . 

Again, on Bending in his final fdbks., 17-R-I8 ; "With 
regard to carrying the survey more to sea, no doubt it would 
be good to have the knowledge, and 1 imagine small but safe 
vessels could be set out and in amongst the sands. A man 
brought up lit sea, however, would be necessary to undertake 
all the direction of naval concerns ; the navigation should be 
intricate as the sands are numerous. 

"There are some petrifications* in this neighbourhood 
[ Suri ] of trees, plants, and some pure crystals. I shall 
bring down some specimens with mc" 1 , 

31-8-18; "It is my firm intention to proceed on my 
survey in October, God willing. 1 do not feel well, but I 
have great hopes that the cold weather will do much forme, 
and under that impression I could not with any degree of 
propriety hesitate in recommencing my work. If after 
a fair trial [ find it in vain contending against sickness, I 
shall then with much regret give up a piece of work in which 
I am much interested" 5 . 

Suri, 8-9-18, asks for notice to be sent to official a 
in the Sundorbans of his coming season's programme), 
and that arrangements be made for suitable boats, 
and concludes ; "I have had several letters from 
gentlemen in the Sunderbunds, requesting to know 
when my survey will extend their length, as they 
were very anxious to have a map of the country, 
but they must have patience" 6 . 

It was not to be, and on returning to Calcutta, 
he had to ask for long leave ; " the medical gentlemen 
think. ..I should make a voyage to sea with as little 
delay as possible. I am accordingly preparing to 
proceed to the Cape of Good Hope by an early 
opportunity " 7 . Under bgo. 28-10-18, he was 
''permitted to make a voyage to sea, for the benefit 
of his health, for 10 months". Further extensions 
brought his leave up to 7-10-20. 

Like his bro. before him [ II, 17, 432 ; III, 12, 344 ] he had 
many ad ventures with tigers and other wild creatures ; 
"On. the edge of the jungle on the Pussur River the country 
was formerly much more cultivated, but the tigers became 
■o numerous, the people left it [ 76 ]. It is now partially 
cultivated only at Diggerazabad. During all seasons of the 
year tlie people say they shut themselves up about 5 o'olook 
in the evening, and stir not out till the sun be well up. But 
in the rains the tigers come in numbers, and at all hours of 
the day. The people are constantly oarricd off. 

"In the Roy man gal River, having come to an anchor, 
we saw a rhinoceros on the opposite side of the river drinking. 
I crossed in a pansway 3 : he allowed me to approach to within 
30 or 40 yards. I fired at hie head and put the ball through 
his cheek ; he ran off into the jungle before I could got a 
second aim at him. On reaching the pinnace I learnt from 
tho party I had sent on shore that they had been successful 
in finding a tank of good water under the oocoanut trees ; 
it was, however, ■unrounded by long grass and other jungle, 
the haunt* of many rhinoceroses ; they had made a regular 
bed in it. Being anxious to save a trip all the way to Chand- 
calloy for fresh water, I went on shore with an armed party 
carrying firebrands, with which we soon set the whole place 



in a blaie. I left it to bum out, meaning to return in a dav 
or two to try and nil our oasks. ' 

"About this time four very Urge dingees, ...each haviM 
about 60 men on board, passed us at a prodigious rate We 
reckoned them daeoits from their appearance, and when we 
colled to them they returned no answer, nor paid tho least 
attention. ... They may be.. .going out to look for boats in 
distress that hare been separated from the regular fleets bv 
stress of weather, and of course helpless against such a 
number of men" J . 

After rejoining from leave, Morrieson resumed his appt 
as a quo., and was employed, boo. 3-2-21, on road svy. aid 
construction, Barrackpore-Kishengarh-Berhampore, and on 
svy. in Milwa [ 27, 87, 337 ]. boo. 6-8-24, attd. to e. Div 
of army under Shuldham at Dacca [ 65 ]. 

MOUNTFORD, Francis [ II, 432-3 ]. 

Mad. Inf. 

bapt. 23-7-1790. d. Madras, 11-7-24. 
Ens. 25-10-09 ... Bt. Capt. 30-4-23. 

Son of Thomas Mountford, of Worcs, 

m., Madras, 13-1-23, Emily Haselwood, probably dau. 
of Joseph Haselwood, Mad. Inf. [ II, 410 n.3 ]. 

March 1810, mmi. cl. v [ II, 321 ], remaining, with 
Montgomerie, to compile the I -inch and J-inch maps, 
completing these under control of the SG. in 1817 
[ II, 129 ; III, 95. 485 ]• 

Troyer testifies, 22-5-16, "to the uncommon 
talents and indefatigable zeal evinced, ... as well 
as. ..for instruction of the Military Institution" 10 . 
As asst. instr. held ch. of svy. in Guntur 1815—6 ; 
mmc. 19-6-17, after closing of mmi., given ch. of 
remaining svy. of Guntur left incomplete [ 96, 206-7, 
338, 474 ]• 

Mackenzie had "a good opinion of his discretion & judge- 
ment", and Ward writes from Travancore, 28-11-18, that 
"I should like well he was with me, having already the 
pleasure of his acquaintance, but only fear his constitution 
will suffer in a climate where bowel aomplaints & the liver are 
the predominant disorders, to the latter of whioh I know him 
to be very subject" 11 . 

Sept. 1818, on Riddell's death, called down to 
Madras for ch. of SGO. ; held post till death, after 
being upgraded to DSG. 18-4-23 [4, 112, 117-8, 
213, 291-2, 297, 318, 320, 339 ]. Held entire con- 
fidence of Mackenzie, whose full and intimate corr. 
with him between 1818 and 1821 is still preserved 
[ 116, 120, 277, 319, 374-5. 4 01 . 45°. 47°-9 ]■ 

A warm appreciation appeared in the Asiatic Journal of 
March 1825; "Capt. Mouutford, DSG., was a man equally 
distinguished by his publio and private virtues. He entered 
the service without having one friend upon whose interest 
he could rely for advancement ; and by raro merit, and 
diligent discharge of his publio duties, he raised himself to 
the important situation whioh he held at his death. But 
although thus distinguished as a publio officer, it was in the 
quiet walk of domestic life that the amiable qualities of his 
heart were most conspicuous. 

"He was a most sincere Christian, and unweariod in the 
service of his great Master. ... In his short career 'h™"? 11 
the service he invariably acquired the esteem and friendship 
of his associates, and the approbation of his superiors. He 
was Secretary to the Literary and to the School Book Societies 
[481], ...and obtained their repeated thanks for the... 
advancement of both institutions" 13 . 



« DDn. 147 ( 137 ), 27-4-18. "staying with his bro. David, BCS. who had son b. Suri, 14-2-13. • DDn. 147 ( 148-0 ). 
»ib. (160-1). Mb. (162). •ib. (167-9). 'from Morrieson, 15-10-18 j BTC. 18th ( 120 ); DDn. 133 ( 416 ). 'country 
boat? 'ShorwUI ( 18). 10 MMC. 15-6-18. "DDn. 158 ( 191 ), 28-11-18. " As J. XIX, 1825 ( 263 ). 
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MURRAY, Hugh Robertson. Ben. Inf. 

b. 1-8-1789. d. 24-1-77. 

Ens. 1-8-07 ... Bt. Maj. 10-1-37 j ret. 2-8-39 ; 

Hon. Lt.-Col. 28-11-64. 
Son of Robert Murray, of oo. Ross. 
Hodaon, III ( 359 ). 

Oct. 1810 to March 1817, on searoh in Kumaun for Ordnanoe 
Dept. for paper-making material ; work closed owing to 
eiokness ; granted reward Ra. 1,000. 

DDn. 131 ( 19 ), 8-3-17 ; SO. sent him a perambulator 
for svy. of " the hill country of Kuinaun". 

NELSON, Horatio Ralph. Rev. Survr., 
uncov., d. Dehra Dun, 13-2-39. 

Asst. Rev. Survr., 27-11-22. 

Had chequered naval career ; — joined mis. Sir Francis 
Drake 13-1-07— Master's Mate 1-6-00— Mdpn. 1-11-09 — 
disrated to Ordinary Seaman 6-5-13 — discli. 13-8-13, "for 
repeated misconduct, and being.. .totally unfit for the situation 
of an officer in H.M. Service '. 

Arrd. India 1818; land survr. "Asirgarh" ; local ens. 
Rampura Local Batt. 1 11-8-18 till disbtuiduient c. 1821. 

Hodaon IV ( 575 ). 

1807-8, sailed in hm. frigate Sir Francis Drake with 
Capt. "Sneyd's 3 Embassy to the Court of Cochin China". 
Whilst at Hue, capital of Cochin Chinese empire, Sneyd 
obtained part payment of a claim made by a Madras business 
firm, on account of arniB and ammunition supplied 3 . This 
was not the first time that this firm had sought the agency of 
the RN. on similar quests. 

Whilst at Hue, Nelson survd. its harbour, Huron Bay, 
on e. coast of Annam. Chart, mrio. 105 ( 24-5) gives 
soundings, with notes — "Sir Franois Drake's channel into 
Hansas or Turon Bay, by Hor. Nelson, hn — The natives 
of Coohin China are not a treacherous ft Hanguinary race, as 
stated by French & Portuguese Jesuits. This report was 
made to keep other Nations away. HN." 

He writes of his first employment in, India ; " Having been 
employed with an Embassy to the Court of Coohin China 
many years ago under Clement Sneyd Esq., I presented a 
Ms. narrative of the manners, trade, and other localities of 
the country, which won His Lordship's 1 approbation, ensured 
me his thanks & marks of his attention. 

"During the better part of the Mahratta War I was 
employed under the orders of the Commnrs. of the Northern 
Conkan in the Survey Department, ft after some duties 
performed in that quarter, came round to Bengal at his 
Lordship's desire, who asked if I was willing to accept of 
employment in the Survey Department. I. ..was appointed 
to do duty with the Moradabad Revenue Survey"*. 

27-11-21, appd. Asst. Rev. Survr. on Rs. 250 pm., 
and posted to Moradabad under Bedford [ 154, 332, 
370 ]. 

BTC. 17-9-24 ( 2S ), to mil. duty, Aracan, report- 
ing to Schalch [ 151, 333, 370 ], who welcomed him 
for comd. of his private "throe-masted schooner", 
the Dragon [501 ], which had been "armed", and 
"appropriated to warlike and survey duties". 
"Major Schalch invited mo to dinner, and asked me 
if I had any objections to tako the command of a fine 
schooner belonging to himself, and to remain with 
himself, and as I was a naval person he would proouro 
the sanction of Government for me to command the 
vessel regularly. In a day or two after this, Major 
Schalch declared that lie had received the sanction... 
and that I was to receive an additional allowance. ... 



I was to be employed more as a Marine Surveyor 
than otherwise, but. ..should have to act in every 
oapacity both on board & on shore, and that the 
schooner would be well armed for that purpose. ... 

"I oame on board.. .with Major Schaloh, ft received charge 
of her from him, as her future commander. Major Schalch 
likewise told me that I had no further occasion for tents, 
cattle, or horses, ft that I had better dispose of everything... 
as all my future duties would be on board the vessel. „. I 
have neither tent, horse, or cattle for carriage, nor servants, 
or anything indeed to enable me to perform land duties an 
surveyor". 

On Schalch's death, the Dragon was taken over by the 
army, with all her staff including Nelson, and " was employed 
in the batteries, storm, ft capture of Arraoan [63]. On 
the fall of this place I was directed to survey the rivers and 
creek* in the interior. ... It was General Morrison's desire 
I should make a survey of the rivers ft creeks round about 
the camp, ft to connect them". The staff had been dis- 
organized by sickness and Nelson had to appeal for orders, 
"how far General Morrison wishes me to proceed up or down 
such rivers or creeks as I may fall in with, and whether or 
not I am to proceed to any considerable distance from the 
Force without support of some gun boats, and in such case 
that he should.. .to direct a guard of sepoys to bo put on 
board my vessel as a protection against war boats, or surprise 
of the enemy. ... 

"I would also. ..Bend. ..my earnest entreaties that he would... 
order me my salary for February, being entirely destitute 
of money to buy in any supplies, or pay my servants, and if 
the Brigr. would likewise be pleased to order an issue of pay 
to the crew of the vessel under my command, who for some 
time past have been obliged to depend solely upon myself 
for the advance of their wages, and which is now no longer 
in my power to give them 8 ". 

In a later report he tells the SG. that he "was ordered to 
proceed with the expedition under Major Buck 7 against 
Aokyoon, near Talac, at which latter place Captain Drura- 
mond, dqm oenl. of the force, ordered me to remain in 
charge of the flotilla, till such time as I settled the latitude 
by frequent observations, and surveyed the town of Talac. 
Having performed this duty, I was to proceed across the 
country to seek for a plaoe named Aeng [71, 494 ], said to be 
about half a day's journey from Talao. Taking with me a 
guard of 12 flotilla men, I commenced my journey, and, 
instead of half a day, I was nearly 4 days and nights in the 
wilds of this desolate country — without food for two — 
and so exhausted and swollen from head to foot, that I was 
forced to bo carried by the Bur ma lis who oame out to see me 
into the town, where I arrived nearly starved and half naked. 
Owing to the rocky beds of the nullahs and impervious jungles. 
I had to force my way thro* without a shoe to my foot. ... 

"On my return from this service to Arracon I was siezed 
with severe fever and ague, . . . which reduced me nearly to death. 
Finding it impossible to regain my health, I was ordered to 
Bengal, and on my arrival was so ill that I was despaired of 
by the medical gentlemen who attended me. A change of 
air had become necessary. ... I therefore gAincd permission 
...to visit the hills of Upper India. After some months I 
recovered my health in a measure, and was then directed 
to join the Delhie Survey"*. 

He had reached Calcutta from Arakan in Sept., 
and after ten days had reported to the SG., 27-9-26, 
that "illness scarcely permits me to hold a pen. ... 
I am compelled. Sir, to go up the river for my 
health to a cold climate. Can I render any service 
to your Department on my way?" He still had 
his old naval sextant and false horizon. 

Posted to Delhi Rev. Svy. after several months 



1 Rampura, Indore State, 40 m. e. nf Nimaoh. 1 Clement Sneyd ( 1773-1854 ). bn. ; served in n*s. CuBode* in E. Indies. 
1804-7 ; Capt. hms. Sir Francis Drake, May 1807 to Juno 1408 ; later R Aim. 3 B ™ C. 13-7-08 ( 7 ). « Mq*. of Hastings. 
GO. 1813-23. "to SG. 7-8-27; DDn. 225 ( 124). •DDn. 213 ( 05-6). Feb. 1325. ' Nathl. Bucks (1799-1825 ) ; Ben. Inf. 
[ II, 384 ]• *toSG. 7-8-27 ; DDn. 226 ( 127 ). 
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leave ; he was not happy on land, and wrote to the 
SQ., 22-8-26, on a 41 subject that has preyed upon 
my spirit. ... Placed in command of a.. .vessel, acting 
in the double capacity of a gun & survey one, 
necessarily recalled the feelings attached to my 
former habits of life, & where I should still have 
been well contented to have remained, had not my 
health suffered from the sickness at that time so 
prevalent in that country [ Arakan ]. 

"In the Revenue Survey of Moradnbad I was happy & 
contented, & hud I not returned to s vea life again as I 
■did, I should never have troubled you. ... 

"My health, ...being now fully & firmly re -established, I 
hope, I feel a strong inclination to return to the Sea. ... 
{ and ] get re-appointment, either to my "Id vessel the 
Dragon, or to any other. ... Wore I permitted to chuse a 
station in India for survey, it would be the Eastern Islands, 
the coasts of Siam & Cochin China. ... "I have been a length 
of time. Sir, in the Eastern seas, A; I have surveyed several 
of the islands on His Majesty's service, I have likewise been 
on an Embassy to the Court of Cochin China, ... and I have 
...the permission of that Government to return. ... I. ..send 
you a map of my Survey. ..of the Naaff River 1 . 

btc. 9-2-27, nominated asst. survr. under Coranr. in 
Arakan for rev. svy. duty, with allces. as River Sur\T. 
Travelled down river by budgarow, passing Fatehgarh 21-3-27, 
where he met Birnie Browne on his way up to Moradabad. 
Passing Buxar on 22ud April, his boat foundered in a storm, 
and he had to help another boat carrying a General with his 
family 1 . 

He reached Calcutta in May, making svy. of Jalangi R. on 
his way, "with a small oompass and his watch" 3 . It now 
being too late in the year for Arakan, he was placed on duty 
at SGO., with his increased allces. there, but failed to get 
compensation for his "recent heavy losses on the Jumna & 
Ganges rivers on my passage down, by the sinking of my 
boats, and the total loss of almost every property. 

Dissatisfied with his prospects in Arakan, and 
anxious about his health, lie got his appt. cancelled, 
and reverted to the Upper Provs. leaving Calcutta 
for Saharanpur, 15-9-27 [158]. Hold ch. of rev. 
avy. detts. for several years under Wm. Brown. 

There is no record of his marriage, and in Dec. 1834 he 
was an unsuccessful candidate for the hand of Gen. Ventura's 
sister-in-law at Meerut 4 . 

NEWPORT, Christopher [ II, 433 ]. Bo. Inf. 

bapt. 1-11-1788. d. 13-8-44. 

Ens. 25-C-09 ... Capt. 1-6-24 ; ret. as Bt. Maj. 5-1-42. 
Bon of Wm. Newport, of London. 

m., Exeter, 1830, Ann Hoblyn, dan. of Rev. Edward Peter. 
Oriental Club. 

April 1812, appd. to Rev. Svy., Broaoh [ II, 323 ; III, 123 ] ; 
boo. 31-1-20, promoted 1st. cl. Asst. [ 170, 343 ]. bo 00. 
1-2-20, granted leave on mc. to Cape. 

1839-42, Afghan War ; comdg. Outram'e Rifles, 23rd hi. 

NEUFVTLLE, John Bryan. Ben. Inf. 

b. 26-1-1795. d. 26-7-30, Jorhat, AsBam, 

MI. 

Ens. 26-9-13 ... Capt. 16-6-26. 
Son of Jacob Neufville, of Lyraington, Hants., a French 
Royalist, and Sybella Phoebe his wife, 
ed. Eton. Hodson, III ( 382-3 ). 

1817, returned from furl. ; duo. 22-4-20, appd. daqmo. 3rd 
«1. ; ib. 6-6-20 ; attd. to road svy. in w. Provs., to report to 
<3»wnpore ; ib. 20-6-23, promotod DiQMO. 1st cl. [337]. 



1824-6, Burmese War ; Intelligence officer with 
force in Assam valley collecting valuable geogl. 5 uif n 
[53-4]- 

Nov. 1824, led a party on Kalang R., and surprised the 
enemy nr. Rahachoky ; "Lieut. Neufville having pushed on 
...came upon the enemy's chief guard, all of whom were 
either bayonetted or shot. ... The whole area from Raha- 
ohoky to Kalaiabar was thus oleared of the enemy within a 
fortnight of the commencement of the winter oampaign 4 '. 

22-12-24; report from Koliabar, hms. 685 ( 140 ) ; 
29-1-25, mentioned in dispatches for recce, locating 
stockade. Qovt. Gaz. 25-7-26, comdg. dett. on Noa 
Dihing, reports flight of Burmans. As J., Aug. 1826 
( 129 ), "In beginning of May 1825, ... with a small 
detachment. ..posted at Now Dheeing Mookh, advanc- 
ed against Burmese from Mogaum. In June.. .again 
ascended the Dheeing and captured stockade at 
Dupha Gaum and again at Beesa Gaum. The eva> 
cuation of this part of the oountry by the enemy 
and the liberation of several hundreds of Assamese 
captives, were the fruits of this success" [423]. 

1827, made several route svys. in Rajputana 
inoluding sniro. 84 ( 50 ), map of Sirohi Palanpur, 
Mt. Abu [ 87 ]. 

HMS. 671 ( 823 ), letter from Sadiya, 22-12-27, on pol. 
duty ; 10-3-28 till death, PA. Upper Assam, and Comdt. 
1st Assam Lt. Inf. 

His "vigour, enterprise, and high reputation among border 
tribes, have been mainly responsible for the prompt supression 
of disorders before they could become serious" 7 . 

Auth. of puper "on the Geography and Population of 
Assam", At. R. XVI 1828. 

NOBLE, Horatio Nelson. Mad. Inf. 

bapt. 5-4-03. d. 14-7-50, Jalna ; mi. 

Ens. 13-3-21 ... Maj. 1-10^6. 

Son of Capt. James Noble, rn., and Sarah his wife. 

m., iHt London, 31-3-28, Fanny, dau. of Samuel Smith; 
she d., London, 31-3-29. 

m., 2nd,, Cape Town, 16-11-30, Henrietta Moulton, who 
d., Mangalore, 23-3-32. 

m., 3rd., Mangalore, 22-4-33, Mary drier, dau. of Lt,-Col. 
G. Jackson, Mad. [nf. s . 

Crofton, II ( 136 ). 

DDn. 201 ( 104 ), 10-7-25, nominated for svy. dept. ; 
mho. 8-11-26, appd. Asst. Survr., 2nd cl. ; joining at Presdoy. 
from Regt. at Jalna. DDn. 202 ( 308 ), to Cannanore for 
Malabar Svy. [ 114, 342 ] ; 1828, 10th to 30th April, at Calicut 
under med. treatment, " unable to attend to his field duties... 
having an ulcer on his leg" ; 15th Juno, 2 mo. leave to 
Presdoy. 

DDn. 222 ( 201 ), 26-11-27, leave to Europe "on most 
private urgent affairs". 

NORRIS, Francis Brooke. Lieut., Nagpur 

Service. 

Appd. Nagpur service 13-11-19; disch. 6-8-30; 
Civ. Engr. & SG. Ceylon, ]833-^t8 ; Civ. Engr. 1846 
till c. 1851. 

pr. related to Sir Wm. Norris, CJ. Ceylon, 1836. 

m., 1st., Ghundawass, Bombay, 6-6-29, Isabella, dau. of 
Geo.Wm. GUIio, Bo CS. [496]; she d„ Colombo, 21-6-39, 
bur. at Galle Face oem. 

m., 2nd., pr. in Ceylon Aug. 1841. His bride arrd. 13th 
in Tigrit, and he wrote to Govt, on 29th ; "Mrs. Norris n 
quite pleased with what little she has seen of Colombo "•. 



• DDn. 225 ( 67 ). > to SG. 22-4-27, DDn. 228 ( 99-100, 108 ). "MRIO. 186 ( 7 ). 4 Indian Archives, I ; Jan. 1947 
(10). *A»R. xvu( 324-6). • Bhuyan ( 637-8 ). ' ib. ( 544-6, 681 ). • cf. Qtn Mag. June 1 953 ( 370 ). • Ceylon MI. ( 61 ). 
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1822, appd. to N&gpur svy. ; 1822-3, aood. Readt. 
to svy. route to sources of Mahanadi and Narbada. 
1823-4, detail svy. under Stewart [ 504 ], taking over 
ch. on Stewart's death, 4-5-24 [ 91-2, 388 ]. 

On close of svy., 1-8-30, Readt. remarks that "the 
unremitting zeal. ..and spirit, with which he has 
prosecuted. ..the survey in unhealthy jungles, ... has 
often nearly cost his life" 1 . With his asst. Weston, 
spent several mo. at Calcutta completing maps and 
reports handed in toSG., 2-3-31 [93, 370, 513 ]. 

Norris writes, 21-3-31 ; "Having lost my appointment in 
consequence of the abolition of the Nagpoor service, and there 
being so little opening for a person not in the Company's 
[ service have determined upon returning to Europe 
in the hope of being appointed to a situation in one of His 
Majesty's Colonies' 1 . ... 

" I have been actively employed in the dutieB of the Burvey 
upwards of eight years and, since May '24, have had the 
uninterrupted superintendence of it. ... I was never once 
absent on private, or on siok, leave. ... Every possible exten- 
sion was made, and many great difficulties were overcome, 
in carrying it through tracts. ..which had never been previous- 
ly explored, and where the cliinato is. ..extremely insalubrious 
at all times of the year. 

"The map.. .contains a connected survey of upwards of 
24,000 square miles, the most extensive, 1 believe, on the 
records of your office that has ever been conducted by one 
person". He suggested that as the expense.. .has hitherto 
been only H, 740 rupees " ti> the Company, " the Direotora 
might afford to "grant me some reward, ... as I am about to 
embark for Europe after a service of upwards of eleven years 
in the Nagpoor Territories, with barely sufficient means to 
support me for a few months"'. 

The SG. commented that "Mr. Norris' map. ..may 
be safely pronounced a very creditably executed 
work. It is on a scale of 4 miles to an inch, and 
— ...although it is impossible. ..to appreciate the value 
...without. ..time. ..to. ..verify all the calculations on 
which it ia founded... — is. ..a very valuable accession 
to the geography of India. ... The maps are perfectly 
unique nor Ls anything like them, executed on this 
side of India, in the records of this office" [ pi. 16 ]. 
He strongly recommended him for a bonus of 12 mo. 
salary, but the Directors only granted the meagre 
sum of Rs. 1,000, in consideration of his having 
oleared up Stewart's papers after his death 9 . 

Norris sailed for England, Sagar I. 23-3-31, in the Fuffupore, 
and the following year was appd. to Ceylon service. Under 
Sec. State letter 26-8-32 ; "Mr. F. B. Norris, who had been 
employed under the East India Co. in very extensive surveys, 
is appointed to the situation of Civil Engineer and Surveyor 
General, on a salary of £800 per annum". 

Assumed offic e on arrl. Ceylon 17-3-33 ; leave to England 
on mo. Dec. 1839-Feb. 1840 ; Civ. Engr. ouly Oot. 1846 till 
after .Inn. 1851. Dism. "for allowing the head olerk to 
embezzle money"* ; returned to India. 

boo. 25-7-64 ( 727 ). from oh. of Iron Bridge Yard 
Caloutta on 500 pui., appd. Civil Arohiteot on Rs. 700 pm. ; 
Boo. 5-12-54 ( 1225 ), permitted to resign. 1855, railway 
contractor at Allahabad ; pr. cl. in India. 

OLIVER, Thomas. Ben. Inf. 

b. 17-11-1789. d. 22-4-72. 
Ens. 17-3-05 ... Lt Col. 3-7-32 ... Gen. 19-6-68. 
Son of Samuel ( d. Capetown, 1859 aged 74 ), and Susan 



Oliver; bro. to Wm. Oliver ( 1781-1846 ), MCS.. who was atay- 
ing with Mackenzie in Caloutta in April 1818. 
ed. Marlow. 

Oriental Club. Hodson, III ( 428 ). 

Maokenzie obtained his appt. to the svy. after persistent 
efforts ; " I requested Mr. Metoalfe to explain to His Lordship 
how far the Servioe would be benefitted by employing Captn. 
Oliver's talents. ... God knows what a burthen has devolved 
on me in the whole of these things. It has nearly over- 
whelmed me" 5 [ 477 j. 

DDn. 144 ( 299 ), 27-8-19, nominated as Asst. 
Survr. on Sirmur Svy., being content to serve under 
Herbert, his junior in mil. rank ; joined at Saharan- 
pur, Dec. 1819 [ 2, 38-9, 329, 457 ]. 

doo. 14-9-21, to officiate as Survr. in oh. 

bgo. 1-8-22, on SG.'s special recdn.* [ 332] appd. to 
eh. of Rev. Svy. Delhi [ 148, 151, 154-6, 162, 333, 
449] holding oh. until after promoted Maj., bmc. 
10-4-29 [ 157, 301 ]. BTC. 2-6-29 ; to surrender ch. 
of Delhi svy. by Oct. 1829. 

Between June 1828 and March 1830, obsd. lunar transits 
and ooooltations of stars at Gurgaon, 20 m. sw. of Delhi'. 

1831-4, serving with batt. atNasirahad, submits to ASB. 
series of longs, obsd. by lunar transits and culminating, 
stars, Feb. 1831 to Nov. 1833 ; also meteorl. obsns.. Dec. 
1832 to Aug. 1834. 31-12-31 to 28-2-32, obsns. for lat. 
of church bungalow, Nasirdbad by altitudes of polaris, taken 
with " an 18-inoh altitude and azimuth cirole, now passed to 
Lucknow observatory ". Appreciated by edr. JA3B., Jamea 
Prinsep, as " it is a constant complaint of astronomers in this 
country that points of reference are not to be had "*. 

OLLIVER, Joseph [ II, 435 ]. Civ. Asst. ots. 
b. 1785/6. 

Appoe. 13-3-1800; Sub-Asst. Sept. 1804 ... Priopl 
Sub-Asst. 11-3-24 ; Ch. Civ. Asst. 4-6-32 ; ret. 1842. 
m., SecunderabSd, 12-11-19, Mary Terry Adolphus. Father 
of ; Andrew Cornelius — Thos. — and Chas. A. Olliver — all sub- 
assts. GTS. ; another son. Mark Edwin, m., 1855, Serampore, 
a dau. of Chas. Josoph [321 ]. Nov. 1831, all four sons 
accd. De Penning from Madras to Calcutta to join their 
parents. 

1800, appd. to Survg. School, Madras — 1804-8, 
with Kater in Mysore [II, 364] — 11-3-07, to 
Lambton's svy. ; emp. on compos, and copying till 
sent out with De Penning in Aug. 1817 on trgn. of 
Gt. Arc n. from Bidar [ 223-4, 325. 373. 37 s . 437 J — 
with Do Penning again in 1818 — and from 1819 
became Everest's right-hand man [118, 227-8, 230-2 ] 
— With Everest again, 1822-3, on longl. series w. to 
Sholapur and with him at Hyderabad during 1823, 
acting as go-between with Dr. Morton [ 234-6, 443 
n.8 ]. 

On De Peiming's resn., 1-2-24, succd. as Senior Sub- 
Asst., Everest reporting, 29-3-2J, that he had "for the last 
5 years been employed under my own eye and, however 
trying or diffloult the oiroumBtances, ... I hare never found 
him defioient in zeal or assiduity"*. ... At the period.. .of my 
illness I loft him in charge of the operations on the Godavery 
in 1820 [231-2], and he aoquitted himself most satis- 
faotorily" 10 . ... 

"Capable of oonneoting the Karangooly and Yerraoonaah 
meridional series, ... Mr. J. Olliver.. .will never feel himself 
at a loss In oonduoting any other principal series whatever. 

I... suggest.. .oonfidlng the further management of the Great 



■DDn. 264 ( 58-84), l-t-30. "to SG., ib. ( 152-4). • DDn. 265 ( 165-8 ), 10-3-31 ; 263 ( 89 ). 11-7-31. /C«*>» 
Lit. liegr. VI ( 252. 259 ). " DDn. 164 ( 95 ), 19-8-19. *DDn. 196 ( 143 ). iQUa^ngs in Scutws. Ill ( 57). •JASB.l, 
1832 ( 506-11); II, 1833 ( 128-9, 432-4); III 1834 (213) (IV 1835, 49-53). 'DDn. 19i (37). " DDn. 1.1 (26). 
27-5-23. 
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Meridional series to his hands in the event of my absence 
[ 9. *45< 254. 32&, 380, 403, 414-5, 444-5 ]• - 

"Is a ready calculator. ... From having almost constantly 
under my superintendence since 1818, he has improved so 
much, and has gotten... completely into the method of applying 
the necessary formulae. ... He possess on invincible patience 
and perseverance, with the strictest regard to truth and 
integrity*'. 

On these recdns. 01 liver was promoted to salary of Rs. 
400 pm. vacated by De Penning 1 . 

Nov. 1824, at meast. of Sironj base [ 380-1 ], incurred dis- 
pleasure of Everest who was in a thoroughly neurotio state 
from constant ill-health [ 445 ]. Everest writes on evening of 
22nd ; "I desired you to be here to-day, early in this morning 
if you could be spared, but at all events. ..by four o'clock this 
afternoon. This positive order you have disobeyed, for I did 
not tell you to use your own judgment". 

OUiver pleaded that he could not leave the clearing of the 
base, but Everest was not satisfied. "I see nothing which 
could not. ..safely have been left for 24 hoars to the management 
of Murray Torrick [ 380 ]. ... You had a party of 6 sepoys 
under a very clover non-commissioned officer. ... Your 
conduct is quite indefensible. ... You will consider yourself 
under personal arrest until! the pleasure of the Supreme 
Government is known. ... "As it is not my intention that you 
should consider yourself under done arrest, you have the 
liberty of camp allowed you" 2 . 

Report was made to the SG., 29-11-24; "My 1st Sub- 
Assistant, Mr. Olliver, has been acting with great impropriety 
of late, and has at last proceeded to direct disobedience. ... 

"I arrived at Seronj on the 7th instant, and. ..sent Mi. Olliver 
on the 10th to select and prepare a line for my base of verifi- 
cation in the plain east of the town, whilst I proceeded to 
the western tableland to fix the position of my meridian by 
oircum polar Btar observations. 

"The task. ..is one of great fatigue, and to me was parti- 
cularly so because I have but barely recovered from a slow 
fever which confined me to my bed for nearly a month 
[ 404. 445 ]. ... On the morning of the 2 1st, finding myself 
quite worn down for want of rest, I wrote... to Mr. Olliver, 
who was then about 12 or 14 miles distant, desiring him to 
attend.. .early in the morning on the 22nd, for.. .assisting 
me in taking some angles with the large theodolite, but at all 
■tvefUs by 2 o'clock in the evening. This order Mr. Olliver 
disobeyed in to to, and I was. ..compelled from actual want 
of strength to forego a very important object. ... The excuse 
urged is that he did not think proper to leave the village 
labourers to work by themselves. ... 

"If this had been the only instance of misconduct on the 
part of Mr. Olliver, I should have considered it as a venial 
offence, but it is far otherwise. He has on several occasions 
of late given me great cause to be displeased, ... and has 
shewn.. .wilfulness and inertness of which I before thought 
him incapable. ... He has experienced... the utmost kindness 
and indulgence at my hands. ... So bad a spirit should be 
crushed in time. ... 

"I have desired him. ..to consider himself in arrest. I 
know not whether this measure is in strict accordance with 
the rules of the department, but. ..I could not with propriety 
allow a person who, by his wilful disobedience, had forfeited 
my confidence, to take part jp. these delicate operations. ... 

"My only desire is to bring him to a proper sense of his 
duty, and to check in time a habit of insubordination which, 
if it once gains ground, will not easily be eradicated "■ . 

Blacker agreed that Everest was fully justified in requiring 
the strictest discipline, but asked him to call on Olliver to 
express regret and promise future good conduct. Olliver's 
first reaction was defiance and a request to resign. Everest, 
however, gave him a month to think it over, and thon 
reported to the 8G. ; " He waited upon me and expressed hia 
sorrow and regret for what had paaaed. and his thanks for 



the oonsiderate treatment...both at your hands and mine 
I will, with your permission, ... consider the affair is satis 
faotorily settled" 4 . 

In 1825, when Everest decided that he must take 
sick leave to Europe, there was much discussion as 
to the empt. of the gts. during his absence, and it 
was finally decided to give Olliver charge of a longl. 
series of triangles from Sironj to Calcutta, with an 
18-inch theodolite instead of the great 36-inch one, 
which was now seriously out of order [ 259, 264, 442 ]. 
Everest emphasized the wild and difficult nature of 
the country and estimated that the work would take 
more than six years [ 241-2, 261-4 ]• 

"Where then is the single individual to be found to whom 
a work of such extent, duration, importance, and delicacy, 
can safely be confided. The person so selected should not 
only have a thorough practical knowledge of his profession, 
but he must be endowed with no ordinary portion of en- 
thusiasm. ..to induce him to give up society and all the 
enjoyments of civilized life" 3 . 

Olliver was the only man to fill the bill, and Blacker 
told Govt, that he had "every reason, after mature 
discussion with Captain Everest, "to consider Olliver 
capable of the task" 6 . It was just as arduous as 
Everest had anticipated, but Olliver persisted in spite 
of trouble and sickness, and had brought his triangles 
to within a short distance of Calcutta, by the time 
Everest returned five years later [ 9-10, 87, 248, 252, 
259, 261-4, 327, 404-5, 416-7, 495, 499 ]. 

No special increment of pay was granted for the great 
responsibility. Govt, thought it sufficient to hold out 
"expectation of handsome remuneration should he.. .be 
found to have fulfilled his duties with zeal, rectitude, and 
ability" 7 . They had not so far been generous, and Olliver 
had great difficulty in getting his travelling expenses when he 
went down to Oaloutta with Everest in September 1826 
[ 246. 353 ]. For the return journey ; "To avoid detention... 
should sickness attend me, I have been induced to engago teka s 
palankeen bearers from Calcutta to Mirzapoor. 1 was also 
unfortunate in having lost a valuable travelling horse a few 
days before I left Calcutta ; its complaint arose from fatigue 
on the journey from Cawnpore to Calcutta in the rainy 
season 8 , and the beast died a week after reaohing Calouttti. ... 
The horse stood me in at purchasing, 360 Hyderabad rupees 
equal to sa. rupees 302-8-4" 10 . 

He was staunch to the instrns. left by Everest, and firmly 
resisted the wishes of Hodgson that he should compute his 
points as he went along [ 257 ]. "I. ..hope that in two sea- 
sons more the work be terminated at Caloutta, when it will be 
gratifying to sit down deliberately indoors to complete the 
oaloulations ; ... a far more preferable mode than all the 
hasty calculations in the field" 11 . 

In 1832, on Everest's warm recdn.. Govt, author- 
ized his promotion to Chief Asst., on Rs. 600 pm., 
which the Directors confirmed, whilst refusing any 
further reward. 

1841, Olliver proposed "to cultivate a garden after 
retirement ". 

OMMANNEY, Edward Lacon. Ben. Engrs. 
b. 2-10-10. d. 3-11-96. 

2/Lt. 13-12-27 ... Col. 18-2-61 ; ret. as Hon. M Gen. 
1 1 o_ai 



•DDn. 171 ( 174-9 ), 18-2-24. 'DDn. 91 ( 479-87 ), 22 to 24-11-24 ; arrest was hardly the right punishment for a civil 
officer! '01)11. 172 ( 271-4). 'DDn. 171 (316-8), 12-2-26 ( 359). » DDn. 172. • DDn. 204 ( 202-6 ), 24-9-28. '»MC. 
11-11-21 ; DDn. 201 ( 17S ). «<m contract. 'whilst Olliver went by boat [ 246 ]. "DDn. 173 ( 6 ), 12-12-26. 
< 97-102 ), 1-8-28. 
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PEMBERTON 



Son of Edward Symonds Ommanney, meroh. of Yarmouth 
and Henrietta Maria his wife, dau. of Sir Edmund La con, 
let Bart. 

m., Dacoa, 2-10-32. Elizabeth, dau,. of J. W. Martin. 

ed. Addisoorobe, 1826-7. Ho As on, III ( 430.). 

11-12-20, appd. asst. to Gilmore on svy. of road Bard wan 
to Patna, completed by March 1830 [ 28 ] ; 1-10-30, appd. asst. 
to Wiloox on Bvy. of Brahmaputra R., taking ch. Sept. 1831 
[ 16, 515 ]• 1834-7, with GTS. 

OSBORNE, Henry. Civ. Survr., uncov. 

1815-6, arrd. Calcutta as purser of ship Mangle* ; lived at 
66 Dharamtalah. 

As J. XIX. 1825 (840, 868). hia wife and two daus. 
left Calcutta to join Resource for EiLglund, but Mrs. Osborne 
d. 3-1-25 at Kedgree, on Hooghly It. Had two soma with 
him as aurvra. ; the yr. named William, d., Calcutta, 16-H-34. 

1817, emp. by Collr. 24-Parganas, and assisted by elder 
son, who left India about end of 1821. 

SG. writes to Collr., 11-2-10. "Mr. Osborne has taken 
away his little boy from this office ; he said he could find 
employment for him with himself, & as I had no vacancy, & 
could make no provision for a youth of his age, I made no 
objeotion" [ 368 ]. 

In an appn. to the Collr. of ISlmlua, or Noakhali, 
for the svy. of the islands and chaurs of the Meghna R., 
Osborne writes, 26-10-21, that "during the time I 
have had the honour to hold an appointment in the 
Honourable Company's service ( nearly 4 years ) as 
a surveyor in the department of the Collectors of 
Calcutta and the 24-Pargunnahs, I have...[ employed ] 
my leisure time in such a way as to increase the... 
comfort of my family, to which my salary alone 
was inadequate [ 12-3 ]. ... 

"By making surveys and fstimates, drawing plana, &o., 
for individuals, and.. .by an appointment as Assessor to 
one of the Divisions of Calcutta, I have been enabled to 
average an addition of about 300 rupees monthly during the 
last 12 months, with hopes of an equal or greater advantage 
in future, according to.. .my bocoming more known. ... I 
Bhould certainly prefer a permanent salary. ..under Govern- 
ment, even if something less than what I now realise" 1 . 
He was not attracted by the terms offered, and tho svy. 
went to Blake [ 138, 425 J, Osborne retaining his post in the 
24-Parganas. The elder son, a "young man of high oharaoter 
& very promising talents", had been proposed as his successor 
in Oct. 1821, but Govt, sanction was not received till Aug. 
1823, by which time " he had been at length induced, about 
eight months ago, to accept an offer to embark on board a ship 
bound to Europe 1 '. Osborne thereupon offered his "younger 
son Wm., who was duly appd. on Rs. 100 pm. [ 368-9 ]. 

Of maps by Henry wo find record of one of Dura Dum 
Cant., 10-3-19, and one of Calcutta. Another of Calcutta 
"with latest improvements" by Wm., 4J inches to mile, 
was engraved". During 1826 Wm. was on a svy, ofChinaura 
[368-9], and in Dec, being dissatisfied with his monthly 
terms, was struck off and paid by oontraot. During 1828 he 
flurvd. road, "from Pultah to Deepa" and from "Deepa to 
Jungle Mehala". 

1835, a Geo. Osborne, of the Opium Dept., oompiled a 
map of Ghazipur, but lacked funds for its pubn. — Nov.- 
Deo., 1837, when stationed at Chunar, he reported on the 
possibility of a ooal fd. nt Bijaigarh. returning with a map 
of part of Son valley. He was later stationed at Gorakhpur. 
This may have been a bro. to Wm.' 

OTTER, Riohard Fendall. Mad. Inf. 
bapt. 18-11-03. d. 11-3-41. 

Lieut. 7-4-20 ; Capt. 4-1-32 ; ret. 22-7-40. 



Son of Capt. John Otter, of RMC. Sandhurst, 
ed. Sandhurst. 

moo. 7-9-27, appd. Asst. Survr. 2nd ol. ; DDn. 222 ( 104 ), 
21-11-27, and. Madras, Oct., to join Vizagapatam svy. 
before party took field. 

Not a sucoess, Snell reporting, 1-7-29, "that he haa not 
made any progress. ..during the last month, on account, as 
he Btatos, of incessant rains, although from reports of the 
Assistant Surveyors employed in the same quarter interrup- 
tion from this cause has only lately occurred" 4 . 

DDn. 237 ( 179 ), 5-9-29, asked leave to resign "as, from 
the experience of the last season of the field survey, I fiml 
myte]{ constitutionally inadequate to the severe bodily labour... 
of the inferior duties of the Department". He was at the 
same time reported "absent without loave", and his previous 
season's work had shown a "total neglect of duty". His 
rean. was acoepted' [ 102-3 ]• 

OVANS, Charles. Bo. Inf. 

b. 20-9-1793. d. 19/20-7-58. 
Ens. 25-7-09 ... M Gen. 20-6-64. 

Son of David Ovans and Mary his wife, dau. of Chas. and 
Jane Lambert. 

m., Tweedmouth, 23-11-34, Mary Robertson. 

1816, or later, survd. passes into Berar [ 123 ], and 1816-20 
on rev. svy. of Surat and Broach [ 170 ]. 

9-3-20, reed, for ch. of rev. svy. Kaira Dist. ; bo 00. 
23-11-21, promoted 1st. Asst. Gujarat Rev. Svy. ; with svy. 
till olosed down, 1829 [ 343 ]. 

c. 1835-7, qmo. Bombay army; 1838, Resdt. at Satara ; 
captured by insurgents in 1844 whilst on tour, and imprisoned 
in Passhala fort, Kolhapur State. 

PALMER, Francis Charles. Ben. Cav. 
b. Calcutta, 3-4-1792. d. Dacca, 

24-10-25. 

Corn. 10-9-08 ... Capt. 9-4-23. 

Son of John Palmer ( 1767-1836 ), "Prince of Merchants" 
( DIB. )•, by his wife Mary Sarah Hampton, said by Lady 
Nugent to have been of mixed blood ; g. son of Maj. Wm. 
Palmer [ I, 56 ]. 

m., Caloutta, 8-2-32, Miss Anna Elizabeth Burrows. 

Hodson, III ( 446-7 ). 

1-1-17, appd. diqmo. mbio. h 334 & 25 ( 69, 70 ), 1817, 
survd. routes Chunar to Mirzapur and Hilia ,* "plan tells one 
story, and the field book another utterly at variance with 
it" ; Everest, 1832. 

PATON, John. Ben. Inf. 

bapt. 11-4-03. kd. in action, Khurd 
Kabul Pass, 8-1—42, during retreat. 

Ens. 10-6-19 ... Capt. 16-7-28 ; Bt. Maj. 23-11-41. 
Son of Peter Paton, meroh. of Fraserburgh, and Agnes his. 
1st wife. 

Hodson, HI ( 475 ). 

27-11-23, appd. daqm<]., 3rd. cl. ; 1825. with ojMO.'s 
Dept., Arakan [ 337 J ; leave on mo., Caloutta, Deo. 1625 
to Aug. 1826. 

1827-8, on road svys. N. of Delhi; plans of Karo&l, 
Ludhiana, Saharanpur oants. 1827 ; 1828, dicjmq. 2nd. 
ol. [ 27 ]. 

mbio. 83 ( 63 ) ; svy. in Jodhpur State, und. 
Afghan war, 1839-42, qmo.'s Dept ; 1839, sketch of routs 
Kandahar to Qiriksh. 

PEMBERTON, Robert Boileau. Ben. Inf. 
b. 21-6-1798, W. Indies, 
d., Berhampore, 26-6-40 ; Ml.' 

Lieut. 1-8-18 ; Capt. 21-7-36. 



1 BTC. 23-1 1-21 ( 25 ). > flea Begr. 98 ( 281 ). 88 ( 29, 22 ) ib. 1 14 ( 463 ) ; Col. Rev. IV. ■ Collr. Qhaalpur to Comnr . 
Benares, 21-1-38, DDn. 345 ( 10-21 ) ; JASB. VII, 1838 ( 839-48 ). 'DDn. 237 ( 67 ). Mb. ( 189 ). 2-10-29. • Founder of 
the Hyderabad firm, Palmer ft Co. ; Pankridge ( 51 ). 7 Ben. P A P., I ( 98 ). 
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BIOGRAPHICAL 



Son of Rev. John Butler Pemberton, ban., reotor of 
Trinity Ch., St. Kitts, WI., and his wife Harriet, nee Boileau, 
widow of Riohd. Price. 

m., Caloutta, 7-1-32, Henrietta Peaoh, dau. of Dunoan 
Maoleod, Ben. Engrs. [ I, 352 ] ; father of M Gen. R. C. B. 
Pemberton ( 1834-1914 ); . CB; csi; do. Railways in India; 
also of J. M. Pemberton, eurg. Ben. Med. ( 1839 -67 ) ; a dau. 
m. Sir Geo. Udny Yule ( DNB. ). 

DIB. : Hodson, III ( 498-7 ). 

boo. 15-7-20, granted 12-mo. leave for study at Ft. Wm. 
Coll. ; ib. 3-1-22, to offioiato as daqmg. 3rd. cl., for employ- 
ment under SG., who had speoially reodd. him [ 332 

1822, Asst. Survr., RohUkhand rev. svy. under 
Bedford [ 154, 333, 406 ] ; Sept. 1824, on mil. servioe 
to Cachar with Birnie Browne [ 427 ], making svys. 
of Barak R., and of Manipur road [ 66, 151, 434 ] a . 

Govt. Gaz., 7-7-25 ; letter from Pemberton, Mani- 
pur — volunteered to accompany Gumbheer Singh 
— left Sylhet 17th May — surveyed route to Munui- 
poor by perambulator, 96 m. from Banskandee. 

Govt. Gaz. 4-7-25 ; "Lieut. Pomberton and Raja 
Oumbeer Singh arrived at Munnipoor on morning of 
12th June, and took possession of the stockade 
evacuated by the Burmans. ... Lieut. Pemberton 
returned in the evening of 1 3th to the town to survey 
as much as possible of the valley during the Rajah's 
absence, which would last 4 or 5 days. On his 
return the party was to set out for Banskondee 
immediately". 

boo. 1-8-25, 2 mo. leave to Presdcy ; Oct. 1825, to draw 
slices, as Survr. ; Dec. 1825, returns to Sylhet, and till 1827, 
survd. tracks from Manipnr to Kabaw valley via Tamu a , 
and w. to upper Assam and Cachar ; attd. to Pol. Dept. ; 
bso. 13-6-28 ; "Adverting to. ..the services rendered by 
Lieut. Pemberton in the Political as well as the Surveying 
Department, and to tbe„.trouble, privation, and extra 
■expense, to which he has been exposed, ... the Governor 
General in Council considers that it will be equitable.. .to 
grant him compensation in the Political Department for the 
loss of his Btaff allowance as a Deputy Assistant Quartermaster 
General [ 336, 348 ]"• Granted extra allce. of Rs. 250 pm. 
trom Pol. Dept. from 7-10-26'. 

DDn. 231 ( 129 ), 24-1-29, SG. reports that he was "employ- 
ed ( also under the Politioal Department ) in the exploration 
and survey of the country of Munipoor, or Cassay, and of the 
Kyan-Duan [ Chindwin ] River [ 437, 454 ]. Both Lieuts. 
Wiloox and Pemberton are officers of experience, and good 
oriental soholars, well versed in the customs and languages of 
the natives of India, and also possess high professional talents 
and skill as surveyors and praotical astronomers. They 
have evinced themselves to be men of enterprize, and by 
their labours. ..our geographical knowledge of the oountries 
east of Bengal has been much extended" [3, 78-9, 181-3, 
199, 222 ]. 

Pemberton was, further, a beautiful dmn., witness Bpeoially 
HMO. 136 ( 6 ). 

1828-30, was member of comn. laying down 
Bunna-Manipur boundary and, 1830, visited Ava ; 
then to Arakan following Trent's route over the 
Yomaa to An [71, 508], and survg. cants, at Kyaukpyu 
and Akyab 5 . He reported personally to the QQ. at 
Allahabad, and was officially oommonded for his 
''determination, ••■ aocustomed zeal and spirit of 
«nterprize", which led him "to accept the call to Ava, 



and to set out forthwith, notwithstanding the un- 
favorable season of the year"' [ 66 ]. 

1831-2, deputed to select suitable site for capital of Arakan 
and with Jenkins [ 454 n.5 ] survd. route from Arakan 
through Chittagong, Cachar, Manipur, N&ga Hills, to Assam 
[ 454 ]■ 

Offered svy. work under SG., but preferred pol. service on 
SB. Frontier, whioh included mission to Bhutan, 1837' • from 
1839, AGG. Murshidabad tiU death. 

Auth. of Report of Eastern Frontier of British India, 1835 ■ 
Report on Bhutan, 1839. Constant contributor to ASB. of 
birds and geol. specimens*. His father-in-law writes after 
his death that he and Mrs Pemberton were engaged on a 
catalogue of his " Bhutan specimens". 

PERRY, James [ II, 436 ]. Mad. Inf. 
b. Bath 12-6-1790. d. 6-9-63. 

Ens. 27-6-06 ... Lt.-Col. 13-7-31 ... Lt.-Gen. 

8-12-56. 

m., 1st., Madras, 3-7-28, Elizabeth, dau. of Lt.-Col. Wm. 
Read, dqmg. hm. Forces in India, 

m., 2nd., St. George's Hanover Sq., 18-12-60, Ida Sophia, 
dau. of Capt. J. E. Parlby, bm. 

Oriental Club. 

June 1807, mmi. cl. m [ II, 320 ] ; 1810-1, on Goa Svy. 
[ II, 156 n.5 ] ; 1812-6, to Europe on mc. 

1817, with Hyderabad Subsy. Force; on svy. of passes 
in Nagpur Territories under aqmg., completing materials by 
end Oct.' [ 84 ]. 

moo. 2-2-19, appd. Asst. Survr. in Deooan [ 125 n.6, 212, 
352 ] ; submits resn., Dharwar, 2—10-21 ; "For the moBt part 
of the time that I have been in monBoon quarters, I have been 
totally incapacitated from attending to my duty in oonse- 
quenoe of a severe bowel complaint whioh I contracted 
whilst on survey last season, ... and.. .may be permitted 
to visit the sea coast for the benefit of my health.. .[ and ] 
to rejoin my Corps" 10 . 

PESTER, John. Ben. Inf. 

b. 22-12-1771. d. 1-8-66. 

Ens. 5-9-1800 ... Lt.-Col. 16-12-24 j ret. 6-1-26. 
Son of Emanuel and Peggy Pester. 

m., Montaoute, Somerset, April 1811, Elizabeth, dau. of 
Rev. Wm. Phelips. 
Hodson, III ( 511-2 ). 

mbio. M 618 ; 60 ( 15, 20 ) j journals and well-drawn 
sketches through Surguja and Mirzapur between Son and 
Narbada, whilst in ch. Guides and Intelligence. "Map of the 
outposts and line of south western frontier oconpied by 
Brigadier Gen. Toone's Division" not so accurate or complete 
as Robt. Smith's map of same area [ II, 47 ]. 

Extracts from Poster's diary, kept whilst Bde. Maj. with 
force that oaptured Gwalior 6-2-04, pub. under title War 
and Sport in India, 1S02-O6. ed. by bis gt. nephew, J. A. 
Devenish, late of fwd., 1913. 

PEYTON, John. Sub-Asst. Survr., gts. 
b. c. July 1804 in India. 

Sub-Asst. 1-10-23 ... Dep. Compr., GTS., 18-1-32 ; 
1st. Pricpl. Sub-Asst., 1844 ; Ch Civ Asst. 18-6-48 ; 

ret. April 1866. 

2nd. son of Wynne Peyton ( d. 1848 ), Supdg. Surg., Mad 
Med.' 1 . 

30-9-23, sd. indenture as appce., QTS. 
He was appd. in place of young Wm. Lambton 
[ 326-7, 379-80 ], his father being a friend of Everest's 



•The original plan that Shuldham's force should strike into Bnrma via Cachar and Manipur 



1 DDn. 196 (143 ), 6-11-21. 
iu soon abandoned ; Bbuyan ( 54 

t 140-1). *On transfer of the Rev. Survrs. from qmo. [333]. 

•HMS. «72 ( 616 ). ' JRQ8. VIII, 1838 (3B1-7 ) ; v. Ashley Eden'b „ „ , . „ „ 

( 90) ; X, 184M 88-7 ) XII, 1843 ( 255). 'DDn. 142 ( 89 ), 7-3-17 ; MMC. 21^9-17. «• BoMC. oamp, 59/1822. "Asst. burg. 
1781 ; Surg. 1799 ; ret. 1826. 



Bbuyan ( 546 ). • Kabaw Valley ; 14th Army, 1943-5 ; " Death drippod from every leaf ; Elephant Biu 
nsfer of the Rev. Survrs. from qmo. [ 333 ]. DDn. 219 ( 248 ) & 230 ( 340-1 ). 'MrUO. 191 ( l-« )• 
• HMS. 672 (616). VflflS. VIII, 1838(391-7); r : Ashley Eden's Political Minion!...to Bhutan; ISM. 'JA3B. VIII, low 
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PRINSEP 



at Hyderabad [ 444 ]. "I entered the Q.T. Survey", 
he writes later, "in 1823 and served under you until 
your departure to England in 1825. ... I assisted 
in the operations. ..from Pilkhur to Seronj, through 
the deadly tracts of the Mahodeo mountains [ 242-6, 
403-4 ]. I was then employed on the longitudinal 
series with Mr. Olliver, Mr. Rossenrode, and Mr, 
Torrick, at that time the only unconvenanted Trigl. 
surveyors besides myself. 

"I need not dwell on the hardships and difficulties we 
encountered on that service, nor on the successful termina- 
tion to which it was brought [ 2*11-4, 382, 404.3, 492 ]' M . 

PRINSEP, James. Assay Master, 
b. 20-8-1799. d. 22-4-^0. 

ABst. Assay Master, Calcutta 1819 — Assay Master, 
— Benares, 1820-30 —Calcutta, 1830-8 [ 435 ]. 

7th son of John Prinsep [ 1740-1830 ], merch. of London 
and £1. Agent, who sent 8 sons to India. 

m., Calcutta, 25-4— 36, Harriet Sophia Aubert. 

FRS. 

DIB. ; Laurie JASB. IX, 1840 ( 336-7 ) Markham ( 242-3 ) i 
marble bust, asb. Calcutta now with vm.; Foster (79, 81) 
records ; plaster replica, and medallion portrait. Portrait 
by Colcsworthy Grant, Public characters of Calcutta, ( pub. 
occasionally ) c. 1830-50. 

appced. at hm. Mint, London, arrd. India 1819. 

1822, made svy. of Benares city, 8 inches to mile. 
Copies "made for various public officers— Rs. 1,000 
paid to Mr. Prinsep as remuneration— Mr. Prinsep 
has received from England a lithographic edition, ... 
rendered more complete with supplementary addi- 
tions — Government have purchased 12 copies @ 12 
rupees a copy" 2 . 

1823, As R. xt. uppx. 1(1) describes obsns. for lat. 
of Benares made by Win. Cracroft' and James Prinsep in 
Nov. ; they discussed obsns. made by Burrow, Crawford, 
Wilford, and Hodgson, and deduced value of 25° 18' 33* 
for the "Hindu Observatory in the city". They also dis- 
oussed the value of long., with those supplied by Ewer 
[ 446 ], Colvin [ 205 n.7 ], and Maxwell 1 . 

1827, completed map of Allahabad, loft unfinished by 
Irvine [ 462 ], in spite of "the difficulty of absenting myself 
from Benares for more than two or three days at a time" 6 . 

A pleasing artist ; pub. album entitled Benares illustrated 
in a series of Drawings ; Calcutta & London, 1831. sketched 
meast. of Calcutta base-line, Jon. 1832 [ IV, pi. 2 ]. 

Phil Trans. 1828, ( 79 -95, 251-5); papers on meteorl. 
journal kept at Bonurcs anil rneast. of high temperatures. 

Asstd. Herbert in producing Gleanings in Science, 
becoming editor in 1831 on Herbert's move to 
Lucknow [ 458, 491 ]. Changed title to Journal of the 
Asiatic Society of Bengal, the 1st number appearing 
7-3-32. Succ. H. H. Wilson as Assay Master at 
Calcutta in 1832, becoming Sec. of ASB. [510]. 

JASB. VII, 1838 (xi, 916); ASB. records his sailing 
from Calcutta, Nov. 1838, expecting absence of 2 to 3 years. 
Reen. as Sec. refused; "It is now 19 years since Mr. James 
Prinaop arrived amongst us, a boy in age, wanting perhapB 
the finish of classical scholarship which is oonforred at the 
public schools and universities of England, but well grounded 
in chemistry, mechanics, and all useful sciences. 

"He came.. .as assistant to Dr. Wilson in the Aasay Office 
at Calcutta [312 n.7], but after a.. .little more than a year 
was removed to Benares, to take independant charge of the 



same department in the Mint of that city. At Benares he 
remained for nearly ten yeara, during the better part of which 
he superintended also works of improvement In the city. ... 

" Upon the Mint of Benares being abolished in 1830, he 
resumed his post in Caloutta, and was soon after employed 
in completing the oanal and locks to connect the Hooghly 
River with the Salt Water Lake and Suuderbuns, whiah 
had been commenced by a brother [ in/] 1 . ... Soon after this, 
Mr. Wilson returning to Europe, Mr. James Prinsep found 
it necessary to confine himself to.. .the Assay Department. 

"After fighting fruitlessly against the approaches of disease 
for a couple of months, he was at last compelled. ..to quit the 
country suddonly, ... in the early part of. .November" 1838. 

Devoted several years to study of archsol. inscriptions 
resulting in successful deciphering of those on Asoka pillars, 
which, writes Markham; "had baffled the scholarship of 
Jones [ I, 342 ] and Colebrooke [ II, 386 ]. ... The cine 
was first obtained when, in June 1827, Prinsep received 
copies. ..of sentences out on the pillars round the famous 
Sanchi tope or mound near Bhilsa in Central India. Each 
sentence ended with the same two letters, and it occurred to 
Prinsep, by a sort of inspiration, that these two letters 
represented the verb "to give", or "a gift". It was thus 
that he finally obtained a clue to the alphabet. ... He applied 
this alphabet to the. ..pillars at Delhi and Allahabad, and the 
great discovery was completed. They all proved to be a 
series of edicts by the famous Buddhist King, Asoka". 

Markham adds that Prinsep was "a man whose equal 
has rarely been found in acute reasoning and unflagging 
industry, backed by an enthusiatio love of research. He 
added to rare gifts of intellect an amiable and generous dis- 
position, giving all credit to his fellow labourers, and reserv- 
ing none for himself" 7 . 

Auth. of Essays on Indian Antiquities, ed. by E. Thomas ; 
2 vals. Murray. 1858 ; at beginning of which is a bio. notioe. 
by one of his bros. 

Prinsep's Ghat in Calcutta is named after him. 

PRINSEP, Thomas. Ben. Engrs. 

b. 15-9-1800. d. Caloutta, 24-1-30, 
from riding accident ; mi. s. Park St. cem. 

Lieut. 6-9-23 ; Capt. 28-9-27. 

6th son of John Prinsep, and bro. to James [ sup ]. 

m„ Calcutta, 16-2-29, Lucy Anne, dau. of Robt. CampbeU, 
of Coloutta ; she d. 13-3-91, aged 83. 

ed. Addiscombe, 1316-9. Hodson, m ( 578 ). 

btc. 16-3-21, appd. Sutvt. to Sundarbans Comn. 
[ 7, 141-4, 305, 369 ]; B to CD. ( Rev. ), 30-7-23 
( 231-50 ), appd. Asst. to Supt. of Canals ; 1824, 
Surv-r. to Comnr. Salt Chokies [ 138, 141-2 ] ; 1824-6. 
mil. service in Arakan [ 333 ]. 

bqo. 30-10-26, appd. Supdt. of Canals in succes- 
sion to Schalch [ 13-4, 500 ] ; prepared several 
important maps — mbio. 170 ( 40 ), Survey of the Salt 
Lakes or Marshes adjoining Calcutta, shewing the 
connection with the different canals and tide creeks ; 
Dec. 1828 ; ... 2* = 1 m. ", covering Baranagar and 
Dum Dum, s. to Tolly's Nullnh — mbio. 43 ( 26 a ), 
Plan of the City of Calcutta and its Environs, ... with 
additions.. .by Capt. Prinsep" ; engraved [ 13 ]. 

IO. Cat. (1<)\)" Map of the Suburbs of Calcutta K. of 
Circular Road, ... 1830 ; ... 4 inches to a mfle" — S. 
Canal, 1827, with properties along banks "...drawn 
by Mr. Turner" ; 125 ft. to inch ; Ben Segr. 36 ( 110 > 
— "An Atlas of the Ganges and its outlets, front 



1 toSG. 22-7-41. DDn. 403 ( 432 ). 1 B to CD., Jud., 10-4-23 ( 1S8 ) ; ib. 7-12-26 : original MSS. at 10., Fostar ( 76 ) ; Bern 
Xtgr. 190 ( 144-S ). •( 1787-1816 ) ; BCS. ; OrTg. Judge, Benares, 1823. 'Hamilton Geo. Maxwell ( 1737-1829 ) ; Ben. lot, 
1805-29 ; Adjt. Champaran Lt. Inf. 1813-9. "Prinsep to Jod. Dept. 20-5-27 ; DDn. 203 ( 62-6 ) ; Map MRIO. 1*4 ( 24 ). 
* of. Ben. Set. Canals ( 90 ). ' Markham ( 242-8 ). 
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Allahabad to Caloutta, 6 [ or 8 ] sheets, scale 2* to 
m. ; lithographed" [ 15-6, 299, 448 ]. 

Auth. of Steam Navigation on the Ganges, 0. 1828. 

RAVENSHAW, William. Mad. Engra. 
bapt. 21-2-1781. 

d. on bd. Gastell, Madras Roads, 15-2-25. 

Ens. 30-1-1796 ... Capt. 15-11-10. 

Son of John Goldsborough Ravensbaw, and Elizabeth, 
bis wife, dau. of Col. Withers. 

1817, Supdg. Engr. Malabar & Cochin ; sold survg. insts. 
to Svy. Dept., Madras [ 215-6 ]. 

1822, prepared Plan of Ihe Town of Madras, and its limits 
"for the use of the Justices in Session" ; Civil Engr. at 
Preedcy. [ 99 ]. 

BEES, Vincent Louie. Compr. & Sub-Asst. 
b. Berne, Switzerland, c. 30-11-1794. 
Arrd. India e. 27-11-21. 

Compr. 15-1-25 ; Sub-Asst. soo., 21-1-25 ; leave to 
Europe on mc, 1830-2 ; in ch. sao. obey. 10-1-35 ; left 
India on ret. 9-10-52. 

m.. 1st., Calcutta, 2-6-25, Sophia, only dau. of the late 
J. B. Plusker ; fut.hor of W. Palmer Bee9, who m., Calcutta, 
29-9-54, Mary Ann Mullock. 

There was another Vincent Rees, asst. to Carr, Tagore & 
Co., brokers, who pr. m„ Calcutta, 14-2-38, Eliza, eldest dau. 
of the late Jas. Jones, of Ireland, and d. Calcutta, 24-5-45, 
aged 34. 

Before 1820 held comn. in militia of Berne oanton. 

DDn. 204 ( 135 ), 8-1-25, Blacker reeds, his appt. 
'to assist in ostr. obans. at eoo. ; *'of a respectable 
education and class in life. ... As he has for some 
time been working gratuitously in this office in order 
to recommend himself, I have had an opportunity 
of making myself acquainted with his merits and 
capabilities [ 188 J. 

"Mr. Rees is a Swiss gentleman by birth, and has 
resided during four years in Calcutta, employed 
chiefly as a teacher of elementary mathematics and 
English grammar, in which he is... proficient". 

Appd. Sub-Asst. on R 240 pm. [ 313 ]. 

Everest records further particulars ; " Mr. Reos...had a 
fair prospect of independence before him, which he only 
relinquished on Colonel Blacker's repeated assurances of 
protection and support. ... Messrs. Bonasse & Co., of this 
city, to whom he brought out letters, and in whose house he 
Raided for some time, offered him a respectable situation in 
their counting house, with the promise of eventually admit- 
ting him to a share in their business. 

" Preferring, however, the service of a Government whose... 
liberality towards their servants he had always heard eulo- 
gised, he declined their proposal. ... At the time Captain 
Herbert made the application in his favor, he had the sum 
of 40,000 rupees in his Agents' hands ( Messrs, Palmer and 
Co. ). Had he been fortunate enough to have obtained 
leave, ... he was prepared. ..to draw out of their hands, and 
take to Europe, the whole of bis money. By the failure 
of that house which occurred soon after [ 471 n.i ], he was 
left entirely dependent on the bounty of Government. ... 

"He was uniformly treated by Colonel Blacker with 
...attention, having an apartment in his house, and a seat 
at his table. Indeed.. .he originally proposed.. .that Mr. Roes 
should be appointed to succeed Captain Cheape, who was then 
Assistant to the Surveyor General" [ 310, 433 ]. ... 

"On Colonel Blacker's death, ...Major Hodgson... 
deemed it proper to employ Mr. Rees in a totally 
different kind of duty, viz., that of instructing the 



apprentices in the Revenue Department in the prao- 
tice of surveying [ 365 ]. The season of the year 
chosen for carrying on these lessons was the months 
of May, June, July, and the consequence to Mr. 
Rees of constant exposure to the excessive heat. ..wag 
a paralytic seizure, which has entirely disabled hiro 
from writing with his right hand, affecting his speech 
in a considerable degree, and also deprived him of 
the free action of one of his legs and arms. ... 

"Finding after several years that his symtoms were in no 
degree improved, he was induced by the advice of his medical 
attendant to submit his case to Captain Herbert.. .for leave 
of absence.. .to visit his native country. ... Some difficulties 
having been anticipated from the want of a precedent, Mr. 
Rees still remains.. .endeavouring to perform his duties. ... As 
there is a probability that Mr. Rees' malady may be benefitted 
by a visit to his native oountry, I would recommend that he 
be allowed to be absent.. .without being struck off the strength 
of the estabbshment" 1 . 

On his return from leave in 1833, Everest employed him 
in the olisy. nt Calcutta [ 180-9] ; "Air. Rees was an invalid 
when I arrived. His face was paralysed ; he had loBt the 
command of his right arm, and wrote constantly with his left 
hand. He wrote so badly that it was diffioult to read his 
writing. Ho does so still, and. ..I conolude that he is not 
restored to health and efficiency. Mr. Rees' right arm is sub- 
ject to violent convulsive motions. He had, in fact, no 
controul over that member, and with the best intentions in 
the world might have done incalculable mischief amongst 
the valuable instruments of my department. ... I deemed 
him, and do stilt deem him, not only useless, but dangerous, 
about instruments"'-. 

Suitable work was found for him at the SGO. until he ret. 
in 1852. 

REMON, Thomas [ II, 438 ]. Bo. Engrs. 
bapt. 22-12-1790. 
d. 5-1 1-25 ; Mandvi, Cutch ; mi. 

Lieut. 1-10-08 ; Copt. 16-8-19. 
Son of James Remon, of Jersey. 

From 1812, oBst. on rev. svy., Bombay I — 1815-8, on 
svy. with fd. force in Gujarat [ 123 ] — again with rev. svy. 
Bombay till, ho mc. 8-1-18, "ordered to proceed on field 
service in the Concan " — wounded at capture of Kooree fort, 
13-3-18 ;» bo ao. 14-4-19, planned successful attack of hill 
fort of Bhflj. Cutoh — BoQaz., 14-11-25, "distinguished on 
aooount of his ardent zeal and high professional acquirements" 
— d. "of a bilious fever.. .on his way from Kaira to take 
oommand of the Engineers of the Field Force in Cutoh". 

1830, "Routes in Goojarat, Ookamundel, and Choor 
Waugur". 

REYNOLDS, William. Bo. Inf. 

b. 21-2-1798. d. Bombay 2-2-28 ; Ml. 

Lieut. 6-1-19. 

Son of William Reynolds, attorney of Folkestone, bro. of 
Chas. Reynolds, SO. Bombay 1798-1807 [ I, 378-80 ; II, 438 ]• 

m., 13-10-23, Amelia, dau. of the late G. W. Gillio, Bo CS. 
[ 490 ]. . , 

bo ao. 1-11-20, appd. to Gujarat Rev. Svy., and employed 
as asst. survr., Kaira Dist. till completion 1824 [ 170 n.5 ]. 

RICHARDSON, William. Astronomer. 
Asst. at Royal Obsy. Greenwich, 

Aug. 1822 to 1845, 

Originally a north-country blacksmith. 
Observatory, 48 ( 1925 ) ; R A S ( mn ), II ( 25 ), Feb. 1330. 
Emp. by Sir James South ( 1785-1867 ), astr., 
DNB., proving a skilled obsvr. and compr. 



> bom SO. 23-12-30 ; DDn. 285 ( 103-7 ). ' DDn. 288 (88 ), 10-10-33. 9 Vibart. 
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1828-30, asstd. Everest in preparation of his 
Account of the Measurement of an arc of the Meridian 
[ 242, 246, 257, 446 ] and introduced him to Henry 
Barrow [ 259 ]. 

1830, awarded gold modal of R A 8. ; declined appt. of 
Astronomer at Madras. 

1845, dism. by AR., Sir Geo. Airy ; "though acquitted of 
charge brought against him, whioh was in no way oonnected 
with his work at the Observatory, he was not re-instated", 

RIDDELL, John [ II, 439 ]. Mad. Inf. 
b. 3-5-1785. d. Madras, 1-9-18. 

Lieut. 17-7-05. 

Son of John Riddell, merch., sometime Provost of Glas- 
gow, and his wife Elizabeth, sister of Archibald Campbell, 
who assumed his mother's name, Colquhoun, and became 
Lord Advocate, 1807-16. 

ed. Glasgow Grammar Sob. and Univ. ; inatric. 1797. 

April 1806, mmi., cl. 11 [XI, 520]; 1807-11, on 
Lambton's svy. [ II, 242-3 ] ; 1814, aQMG., avy. 
branch [ II, 245-6, 322 ]. 

18-10-16, reedd. by Mackenzie for ch. of svy. office 
at Madras, "on account of hia professional qualifica- 
tions, ... and particularly for his experience in the 
Trigonometrical Survey" 1 . 

mmo. 24-3-17, to act as adjt. 2/10th si. 

mmc. 19-6-17, appd. "to receive charge provis- 
ionally of the branch of the Survey Department 
remaining at Fort St. George. ..with a salary of aa. 
pagodas 70 per month [ II, 333 ], exclusive of the 
difference between the half and full batta of his 
rank*' [II, 321 ; III, 351]. Arrd. Madras; from 
Vellore, 16-6-17, and took over ch. on 17th July, 
the day of Mackenzie's departure [ 4, 300, 316, 475 ]. 

It Home time bofore tho appt. of "that excellent 
young man" was confirmed. Riddell himself writes, 8-9-17 ; 
"My first desire in to see your views fulfilled, and myself 
nominated a permanent assistant. From what I hear, no 
appointments in the survey department will bo made at this 
Presidency. All arrangements are expected from Beugal, 
and it is to that quarter I must look for my advancement. 
High emoluments. ..were never my object but, at the same 
time, I have the ambition of not being outstripped by 
others, ... although I trust I have nob the vulgar idea of 
measuring a situation to ita salary" 2 . 

Ho writes, 15-10-17, of the appt. of an asst. to Larabton 
on tho GTS. "I am not at all surprised that there are 
many candidates for the important situation of succeeding 
Colonel Lambton. But, ...if there is any chance of an 
Assistant remaining at tho head of the Madras branch of 
your department, I should like, at all events while you are 
at the head of all, to have that situation. Should there be, 
which I should much regret, no chance of that situation 
being permanent, I would reckon that uf Lambton's assistant 
and successor as next in honor 3 " [ 450 ). 

Lambton had, indeed, at one time suggested his return 
to tho trig, svy., but, on hearing of " the appointment of Capt. 
Everest aa his Hd. Assistant on a salary of 600 rupees" 
I 342-3, 442 ], Riddell commented ; "They do things stylishly 
in Bengal, and I wish I had belonged to that establishment. 
As I have always said, I wished to continue under you, and ( 
now the prospect in the Geometrical Survey being cut off," 
it is all I have to look to"*. 

His appt. was eventually sanctioned under Mao- 
1 6-6-1 8 „ when he was duly granted " the designation 
of "Assistant Surveyor General". There were no 



real grounds for Garling's resentment at Riddell's 
selection to this post before him, for it was a staff 
appt. only, carrying no seniority over that of a Survr. 
in ch. of a fd. party [ 316-7, 339, 450 ]. 

He thanks Mackeneie for pushing his case, and "for the 
trouble you are going to take about me. I trust the Govern- 
ment here ore now convinced of the necessity of the appoint- 
ment, but I see that while Mr. Elliot [478 n.i 1 J remains, I can 
expeot only to be tolerated. I am completely in the back- 
ground with him, and although I have shewn him every 
respect in tho way of visiting, etc., have not received from 
him even the common civilities due to all. On the contrary, 
on occasions where every officer on the staff has been aaked 
to dinners given expressly to the staff, I have been their 
only one at Madras left out. As you know me, you are 
sufficiently convinced that being released from long dinnerB 
is to me a favour, but there is a kind of pride of situation... 
that feels for being slighted. However, ail the secretaries 
have behaved in a most friendly manner, and, as Governors 
are not permanent, I may survive the present one [ 317-8 ]*. 

Later letters contain further news of Govt. Ho.; "Mrs. 
Elliott has been very ill ; spasms the disorder she complains 
of" 8 . "The Governor & his family are as usual. Cards & 
suppers & bed divide their day. Another son arrived a few 
days ago from England, so the whole family are, I believe, 
now colleoted at Madras" [ 478-9 ] T . 

Maokenzie loved hearing all the Madras gossip, and Riddell 
told him all the tittle-tattle [ 475-6 ] ; "You ask for news from 
the Dekhan. ... We have allowed ourselves both in Berar & 
at Poonah to bo lulled into a confidence which had nearly 
proved fatal to us. The discipline of our troops has carried 
us thro' satisfactorily, & must impress upon the minds of 
the inhabitants of India a great idea of our superiority in 
arms, whatever they may form of our abilities as politicians. 

"At Poonah report says we were aided by the fidelity 
of one of our native officers. An attempt to seduce him 
had been made for tho Peishwah. ... This, thro' his command- 
ing officer, he discovered to the Resident, who desired him 
to oarry on the plot. In the coarse of it he received 500 
rupees, was introduced at the Durbar, & arrangements made 
that when the Peishwah commenced the attack [ 427 ], the 
battalion.. .should turn on their friends. 

"The attaok was made, and Gookla's astonished horse 
received a volley from the supposed conspirators. ... The 
officer has been rewarded by a gift of 5,000 in addition to 
the 10,000 he got in the course of the negotiation by a 
jaghire"* 1 . 

Riddell was amongst the officers consulted as to 
the probable value of the new Telegraph [ 270 ], and 
Mackenzie writes, 11-4-18; "Your report on the 
Telegraph has given much satisfaction here, & I am 
glad it was referred to you in that manner. Some 
other reports we have got on it are so loaded with 
technical terms as to be not very intelligent to plain 
ado men, & are laughed at. Ever avoid technical 
phrases, except to professional men. ... You are a 
good fellow, Riddell, <fc have too much trouble for 
your pittance of pay. We must look to this when 
the Governor General comes down" 8 . 

Like many others of the Company's officers, he was a great 
reader, and he writes to Mackenzie, 8-3-18 ; "I understand 
books are Tery cheap at Calcutta. I requested you formerly 
to obtain for me the Asiatic Researches & Hume's History 
of England 1 ", with Smoltct's and Adolphus' continuations 11 , 
and if to be had at a very low price I would now add to 
that list the Encyclopedia Britannica & the Edinburgh 
Review. The former of these had been sold here for 100 
pagodas & the latter [ 26 vols. ] for 53 [ 451 ]. 



»MPC. 11-11-16. "DDn. 151 (31-8). Mb. (64-70). Mb. ( 85-100 ), 24-12-17. Mb. ( 105 ), Jl-l-lft. «Hn. 
Elliot d. 1819. 'DDn. 161 (46, 216); Sept. 1817; 15-6-18. Mb. (08-7), 6-12-17. * DDn. 156 ( 334, 341 ). "pnb. 
1764-61. "pub. 1757; 1802. 
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"You would be pleased at the commencement of our 
Literary Society. The whole merit of the undertaking ie 
due to Bobington" 1 . 

Amongst other scraps of news, Riddell writes, 9-2-16 ; 
"Col. Graham 8 leaves me tomorrow for Pondicherry. He is 
very unwell, poor man, & I am afraid not long for this 
world 

10-5-18; "It is again reported that Trapaud* is coming 
out, at which De Havilland is well pleased. Colonel Graham 
is again with me. He appears to have a great alacrity in 
running away from his wife, and I am not at all surprised at 
it. ... Marshall is to be Paymaster. Clive, Military Secretary. 
Berar has been given another Superintending Engineer, and 
Anderson is appointed, ... so that most certainly the Engineers 
have plenty to do, and no want of staff situations" 4 . 

The hit at the Engrs. referred to the original order that the 
svy. office should bp handed over to the CE., and the reluotance 
of the Govr. to give it to anyone but an Engr. [ 317 ]. 

14-3-18; "General Trapnud is looking amazingly well. 
He has got a fine Europe colour, & apparent strength of body. 
He now 6tays at De Havilland's A 1 was hopeful might have 
taken your house [ 475, 477 ], but he talks of a bungalo" 6 . 

4-7-18; "The Engineer Department has returned to it's 
former state. Trapaud at the head, & De Havilland Superin- 
tending Engineer at the Presidency. The latter is pleased 
at the charge. You have lost two promising young officers — 
Davis [4^6-7] and Xattes 8 — of the death of the former you 
have seen the newspaper acrts. The latter was killed at 
Mallegaown on the breach. He mounted it ut the head of 
the Pioneers, & had merely time to see an inner wall & an inter- 
vening deep ditch. While he was making a signal to the 
storming party not to co'iie, he was shot dead. The party, 
however, came 011, but the scaling ladders were not long 
enough to get down the ditch, & from some mistake... 
they waited for orders to retire. Before these arrived, three 
more officers had been killed & several wounded. 

"Headquarters, with the exception of Morison &. Blacker, 
arrived on the 24th. All here are looking well. A levee 
numerously attended took place on Manday. The Genl. 
looks rather older, but his face is as red us ever 7 . Conway 
is thinner. He enquired particularly alter you [ II, 424 n.i ]. 

"Genl. Monro [11,433; HI* 12 4 ] naJi given up the 
command of the force in the South Muhratta Country, & 
is on his way to Madras & England. This last campaign 
has almost cost him his eyes. They are so bud that he is 
Btill doubtful if he can recover the use of them. The other 
Coll. Munro is here from Truvancore [ 109 n.4 ]. To him 
McDowall succeeds. Marshall becomes Paymaster & with 
much satisfaction resigns the situation of Secy, to Clive 8 . ... 

"The Southern Mahratta Country is to be a kind of 
District & (TDonnoghue [ II, 320 ] is appointed Qx. Mr. of 
Brigade in it. Chaplin is Head Collector & Commissioner 
[ 171 ], & Thackeray is in orders as Chaplin's successor at 
Beliary [ 171 n.8]" fl . ... 

Mackenzie replies almost weekly ; 20-7-18 ; "The Peishwa 
being now our prisoner, I suppose tranquillity will be restored 
throughout. I see the arrival of Sir Th. Hislop mentioned, 
& the honours shewn ; no doubt everything was magnificent 
& a fine speech made on both sides. So General Trapaud is 
arrived. I am glad he looks so well. I suspect he did not 
find England so cordial to his habits. ..as the Coast". 

1-7-18 ; discusses Riddell' s prospects ; "1 have sent your 
letter to Coll. Young, & I will acquaint you of what he says"*. 
... Perhaps I may meet him this evening at dinner at Lord 
Hastings'. He assured me of anything I can do for your 
cause. ... I am not to be dismayed. I wish you were a 
Captain on more accounts than one ; but that will come in 



good time. Meantime, Like the man in Montesino's cave 

Patience & Shuffle the Cards"— & devilish provoking remedv 
tho\ when a man's purse is low ; but be not discouraged"" 

Meanwhile Riddell was pulling other strings to get his 
appt. confirmod. He writes to Mackenzie, 13-7-18. "y 
remember, when I woe placed under you last year ' that°I 
wrote home a full statement of the business to my unole 
Mr, Colqukoun, Lord Registrar of Scotland [497]. 1 Rave * 
an account of your plans, of my surveying services 
and of the reported orders of the Court of Directors about 
Engineer officers, and ended by requesting him to use his 
exertions.. .to support my interest at the India House. 

"He was.. .in London attending to his duty at Parliament" 
and he immediately made an extract.. .from my letters and 
presented it to Mr. Canning", begging him to lay it before 
the Hon'ble Court. It was, accordingly, Bent by him to the 
Chairman, and you have the substance of the answer. Nothing 
is there said about the exclusive claims of Engineers. ... 

"The other letter.. .contains one also from Mr. Canning 
... By the same mail. ..he had written to Lord Hastings re- 
commending me to his protection. I have enclosed it 
to Young. ..that, in co-operation with you, he may, when the 
Marquis receives it, not allow me to be forgotten. 

"I have still to thank you as the author of all this, and I 
now begin to have strong hopes of being established as your 
assistant, and in charge of the Madras Survey Department. 
An increase to my income, ... with all my economy, ... will 
not preserve me from debt. I have been obliged nearly to 
give up society for, except for a few families, you know that 
Madras society is a regular Dr. & Cr. aocount and, as I cannot 
give dinners, I do not expect to get. ... 

"I have no news. Jag, Taylor 16 , rumour says, will be in 
Council. He and Dr. Stuart join me in remembrance to you, 
Mrs. Mackenzie, and Miss Bartel. ... There are, I am sorry 
to soy, small hopes of Newman. He had lately a fever, and 
was, on its ceasing, sent.. .to Pondicherry and Cuddalore, 
merely for a change of air [ 312. 319 ] 19 ", 

It is Bad that the cruel climate was to claim Riddell 
so soon, 1st Sept. [318]. He took ill on 8th Aug., 
and writes on 13th ; "I have all your letters and 
Mrs. Mackenzie's. ... Now I am on ray back in bed, 
terribly reduced with a fever & dysentery, which 
haa stuck to me for 14 days. Howard promises 
recovery". This letter is endorsed by Mackenzie 
"The Last", though he "had repeated intimation of 
his situation" [ 488 ]. 

He was deeply grieved; "My knowledge of Mr. 
Riddell was but late, only about 10 months ere I 
left Madras, ... but. ..I have had ample occasion to 
appreciate his great merit, his excellent disposition 
and discretion [ 318 ]. 

Writing himself about a class of survey apprentices, 
Riddell comments that "1 am not very apt to lose my temper, 
a quality perhaps more to be considered than abilities in suoh 
an undertaking" 17 . 

Mackenzie was indeed well served by Riddell, as he won 
later by Mountford, and he writes to Young of the Mil. Dept. ; 
"I am sorry to find. ..that the state of his affairs are not 
likely to promise anything to his friends in Europe. Indeed 
...his residence at that Presidency was necessarily more 
expensive than his funds. ... If you are acquainted with his 
friends in Scotland, you will do me a favour by making 
my sentiments known. Very lately he had transmitted me a 



»DDn. 151 ( 154 ) ; probably B. G. Babington ( 1794-1868 ) ; MCS. 1812-22 ; MD. 1830 ; FRS. ; DNB. "James Geo. 
Graham ; Mad. Inf. ; Ens. 1781 ; M CJen. 1810; d., Dieppe, 1828. 8 EUsha Trapaud, Mad. Engrs. Ens. 1779 ; Lt Gen. 1814 ; CE. 
*ib. ( 173 ),I0-5-18. *DDn. 151 ( 135 ), 9-2-18 ; ib. ( 203 ). 14-5-18. 8 John Win. Nattes, Mad. Engrs.. Ens. 27-7-11 ; kd. 
Malegaon 29-5-18. 'Sir Thoa. Hislop [ 83, 316, 401 ]. ■Riohd. Clive ( 1702-1831 ) ; MCS. 1808 ; nephew of Clive of Plassey. 
• DDn. 151 (213). "James Young, ( 1782-1848) Ben. Art. 1708-1818; MS. to GG. "Cervantes; Don 0***** 
II, eh. 23. "DDn. 166 ( 374 ). "MP. Elgin 1807-10 ; Dumbartonshire 1810-20; d. 1820. "Geo. Canning ( 1770-18.7 ) ; 
Prmdt. Bd. of Control ( India ). 1816-21 ; Prime Minister, April-Aug. 1827 ; DNB. ; DIB. »( 1774-1852 ) ; MCS. ; BU. at 
Trade, Madras, 1816-25. " DDn. 156 ( 228-31 ). ,7 toSO. 18-2-18; DDn. 151 ( 139-40 ). 
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letter from the Minister for India, of the 3rd Maroh, to his 
relative the Lord Register of Scotland, with assurances of his 
support, and Mr. Canning had wrote to My Lord Hastings 
about him"' [ 340]. 

ROBB, Ferris Charles. Ben. Inf. 
b. 24-2-1791. d. 23-1-55. 
Ens. 20-8-1 1 ... Maj. 20-0-36 ; ret. 26-1 1-38. 
Son of Charles Robb, rn., Master Attdt., Deptford Yard, 
m., Calcutta, 15-1-27, Eliza, nee Mercer, widow of Andrew 
Suter, Lieut. HM. 1st Ft. ( R. Scots ). 
Hodson, III ( 682 ). 

boo. 29-1-21, "recently appointed to Quarter Master 
General's Department, to Cawnpore under dqmq. for survey 
of roads in Western Provinces" [ 37, 87 J ; as daqmo. survd. 
a number of routes in Central India, and compiled map of 
upper Marhada, 1823 -5. 

10-12-25, mentioned in dispatches, capture of Bharatpur. 

MRIO. 77 ( 8 a ) map showing sites of Thug murders, 1832. 

ROBINSON, James Jeremiah. Bo. Mar. 
b. 1789/90. d. 17-4-26 ; mi. St. Thomas' 
Cath. Bombay. 

Mdpn., 21-0-05 ... Junr. Capt. 1825/6. 

1825, survd. s. Konltan const, co-operating with Jervis, 
who writes ; " My work, as it closes on to Captain Robinson's, 
exhibits a difference...I could have wished reduced. ... Captain 
Robinson's is far moro correct thnn mine. ... He is a more 
experienced and careful observer, Hnd obtained his results 
from a base which is only about a geographical mde south 
of Viziadroog [ 126, 130 J" J . 

Apparently no relation to Geo. Robinson, also Bo. Mar., 
appd. 8-7-23, who served through Burmcso War as mdpn. 
and Lieut. 

ROSS, Daniel. Bo. Mar. & Indian Navy, 
b. Port Royal, Jamaica 11-11-1780. 
d. Bombay, 30-10-49. 

Mar. SG. from death of C'has. Court, Sept. 1821, till resn. 
Nov. 1833 [16-7]. 

Nat. son of Hercules Ross, of Rossio Castle, co. Forfar, 
who with 2 bros. made fortune in YVI. ; half-bro. to Horatio 
Ross ( b. 1801 ) ncs., whoso mother was dau. of John Parish, 
merch. of Hamburg Horatio won t he first recorded steeplechase 
(of moonlight fame ) on his horse "Clinker" 3 . 

m., Macao, China, c. 1809, Maria Rosa Theresa Popin, a 
Portuguese lady, b. at Pondicherry 1793, by whom he had 
son, Wm. Hercules Ross ( 1811-49 ), ISen Inf., kd. at Chilian- 
wala 13-1-49, and a dau., Eliza, who m., Calcutta, 15-7-33, 
Francis Seaton ( 1808-37 ), Ben. Inf. Of their other 7 
children two sons served in the Indian Navy, and two dans, 
m. bros., Richd. Lloyd, IN., and John Lloyd, RA. ; Richd. 
Lloyd succ. Daniel Ross as Mar. SG. 

A son of Francis Seaton, Francis Lambert, who also 
entered IN., adopted name Ross-Soatoir*. 

Low, I ; Markham ( 10 ) 

FRS. Portrait in oils in rooms of Bo. branch of R As Soc. 
Family hold a large silver cup — "my American vase" of will 
pr. 22-12-49 — presented by underwriters of New York for 
salvaging cargo of ship sunk off China coast in 1809. 

meio. 102 ( 12 ), svy. of coast of S. China, 1807, being 
engaged thoro 1806-20. 

1824-6, Burmese War in general direotion of mar. avys. 
on Arakan ooast [ 184 ] ; 1827, at Amherst in Investigator 
[ 434 ] ; 1830, 011 Arakan coast. 

Desoribed by Markham as "the Father of the Indian 
Surveys" aud "the first who introduced a really acientiflo 
method" of ooastal and mar. svys [433 ]; JASB. I, 1833 
( 202 ), memo, on "apparent timo on board ship". From 



Nov. 1838 — pension Rs. 360 pm.— "retired to Bombay, 
where he was Master Attendant, and President of th» 
Geographical Society from 1839 until just before his death "•. 

ROSS, John. Ben. Med., local appt. 
pr. b. c. 1788-9. 
d. 15-2-18, camp, Nadia. 

offg. Asst. Surg., 1817. 

pr. 2nd eon of Zacchaens Ross, of Hawk, St. Thomas, wr. 
and thus related to Daniel ( mp ). 

ed. Glasgow Univ. ; matric. 1804; MD. 1811. 

Crawford's Soil ( B. 804 ) ; date of arrl. India not known. 

Owing to the urgent mil. demand for med. officers during 
the Ma.ra.tha war, Rosa and 6 others were locally appd., pr. 
some time early in 1817, to do dnty as Asst. Surgs. "daring 
the existing exigency" 6 . 

In camp letter to Mil. Dept. 25-10-17 ( 108 ), Lord Moira 
nominated him to be Surg, and Goolgt. to GTS., being 
"singularly qualified for this task". He had been "strongly 
recommended to His Lordship's., .notice by Dr Criuhtoa. First 
Physician to the Emperor Alexander 7 , ... as eminent for hia 
attainments in natural science as woll as in medical and 
surgical knowledge. ... Dr. Rosa... adds a familiar acquain- 
tance with the language of Persia ( in which country he haa 
travelled )". Ross had, moreover, "strong claims on the 
liberality of Government, in having... given his gratuitous 
services up the River to a distressed and sickly detachment 
of H.M.'s troops, who were deprived of all other medical 
aid". He was at the time, Oct. 1817, "on his way with a 
detachment to the Upper Provinces". 

He d. whilst attd. to the Centre Div. of the army., pr. 
in med. ch. of troops. 

ROSSENRODE, William [II, 352]. Asst. 
Survr. gts. 

b. 1-3-1792. d. Dehra Dun, 9-9-52 ; in. 

Appce. 19-3-05; Sub- Asst. with Lambton, 11-3-07. 
Prncl. Sub-Asst. QT9. 28-3-35 ; rot. 31-7-41. 
m., 1st. Masulipatam, 17-4-14 [ II, 394 ], Mary Magdelene 
Cozvan who d., Calcutta, 21-3-34, aged 40 ; two of their 
sons John and Wm., joined ots. 1338. 
m., 2nd., Eliza, who survived him, 

ed. at Obsy. Survg. School ; well reported on 
Lambton [ II, 346 ; III, 378-9 ]. After Lambton 's 
death, being "a person of great worth, zeal, and 
praotical acquirement, actually sent in his resigna- 
tion" [223, 230 n.i, 373, 437.439]. He agreed, 
however, to stay on, and on Everest's recdn. was 
promoted to Rs. 300 pm. from Nov. 1825 [ 9, 245-6, 
325-7, 382, 444 ]. Had trouble with Everest over 
neighing horses [ 445 ]. 

1825-30, was OUiver's senior asst. on the longl. 
series Sironj to Calcutta, and did excellent work 
selecting stations in advance [ 261-4, 4°4-5> 4 r 7r 495 ]• 

RUDDELL, David. Ben. Inf. 

b. 12-12-1786. d., Shiraz, 16-12-35. 

Ens. 20-3-08 ... Capt. 13-5-25. 
Son of John Ruddcll, of Augha Common, Armagh, and 
Grace Bell his wife, sister of Chas. Todd Sorg., Ben., Med. 
Hodson, III ( 705-0 ). 

R&mgarh Batt. 1811^4; ps. to Lt. Govt. Java, 1815-6 ; 
Rimgarh Batt. 1817-9 ; Ft. Wm. Coll. 1820-32. 

1818, like other officers of Ramgarh Batt. [ II, 47 ; III, 27, 
88 ]. survd. routes in Chota Nigpur. SG. writes. 20-7-18 ; 



1 DDn. 154 ( 34 ), 27-9-18. ■ DDn. 182, M 194 : S. Konkan Svy. 1823 -4. » Horatio's g. dau. m. Maj. V. C. P. Hodson. 
' Left a son, Francis Daniel Roas-Seaton, 2nd Ho. Grndrs., from whom much of this iufn. haa been obtained. * Markham 
( 10-1 1 ), «B to CD. 21-7-18 ( 227 ). ' Sir Alex. Criohton ( 1783-1858 ) ; ras. ; Physician to Alex. I of Russia from 1804 ; 
DSB. 
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•"The route in question must be interesting, as I believe 
it is altogether new ; however, we shall see what the Qr. Mr . 
Genl. sayB upon it. ... If you could add a map,..* take 
some observations of the latitude, they would add muoh 
to their value" 

"Plan of Sumbhulpoor Fort" and routes were to be sent 
to qmo., who would pass them to SG. with comments [ 302, 
335 ] J t ne pl ftn °f city or fort waa *° ?° to the CE. and not 
to the SG. "We are tied down by regulations & cannot 
deviate to the right or left. I wish with nil my heart I had 
nothing to say to these roads or routes. Why don't you turn 
yourself to the taking of observations, & constructing a 
plan & map of the country of Sumbhulpoor? I believe it 
is a new field" 1 . 

RUTHERFORD, Henry. Ben. Art. 

b. 6-12-02. d. Otago, New Zealand, 

25-12-74. 

2fhX. 9-4-19 ... Maj. 3-7-45; ret. 5-7-40 ; 
Hon. Lt. CoL 28-11-54. 

Nephew of Capt. Wm. G. Rutherford, of Greenwich Hospl. 

ed. Addiacombe, 1817-9. Hodaon, III ( 710 ). 

29-12-29 to 13^1-30, with Thos. Brodie. survd. Assam- 
Bhutan frontier drawing full allcea. of land surveyor, Rs. 
818 pro." [ 64 ]. 

10-0-30, appd. Asst. to pa,. Upper Aesan, remaining on 
poL duty in Assam till 1340, when U« became pa. to Lt.- 
Govt., TTWT. 

SANDYS, Frederic Hervey. Ben. Inf. 
b. 10-8-1791. d. 28-12-74. 

Ens. 19-7-09 ... Lt. Gen. 8-2-70. 
Son of Rev. Joseph Sandys, reator of Aghadowey, Ireland, 
m., let., Cawnpore, 6-10-21, Miss Jano Culloden. 
m., 2nd., Indoro 7-7-3C, Maria Jane Bellasis, dau. of 
Wm. Nathan Wrighte Hewett, BCS. 
Hodson, IV ( 17-8 ). 

21-1-21, appd. daqmg. 3rd cl. — bgo. 29-1-21, 
to Cawnpore under dqmg., for svy. of roads in w. 
Prova. [ 87 ] — ib. 20-6-26, promoted to 2nd cl. [ 337 ]. 

Oct. 1821 to Feb. 1824, survd. road Nasirabad to 
Jaiselmer ; with map of "parts of Jodhpur, Jessel- 
mere, and Oodypore ; thence thro' Lagour back to 
Ajmere. The survey seems to be executed with care. 
... Observations for latitude. ... It will form a good 
geographical material when longitude of Ajmere and 
one or two other points are better known"'. 

1834-56, pa. Mehidpur, ci. 

SCHALCH, John Augustus [II, 440-1 ]. 

Ben. Inf. 

b. 27-11-1793. d. 25-2-25, of wounds 
received in action on 23rd., Kiungpala, 

Arakan. 

Ens. 22-2-09 ... Bt. Capt. 16-9-23 ; 

"official" Maj. 16-9-24. 
Son of Andrew Schalch, Capt. RA., from Switzerland, who 
waa nephew of Andrew Schalch ( 1692-1776 ), moater- 
fonnder of Woolwich Arsenal ( DNB. ). 
ed. rmo., Marlow, 1807-8. 

Govt. Oat. 14-3-25, ob. notice ; Hodson, IV ( 26 ). 

1813-4, asst. survr. Murshidabad [ II, 311 ] — Sept. 
to Dec., 1814, asst. on Sundarbans svy. [ n, 17 n.2 ; 
III, 328 ] — 1816, svy e. with unit on Nepal frontier 
[19 ]• 



bgo. 13-9-16, appd. asst., Sundarbans svy 

Dim. 142 ( 159 ), 11-7-17, to complete Wilton's svy. 
of Garo— Rangpur frontier [ II, 457 ; III, 49 ] ; "I arr j 

sure he will do justice to it", writes Hodgson bgo 

23^6-18, granted 3 mo. on mc, -with sea-voyage, 
leaving svy. incomplete till return [ 329 ]. 

1819, daqmq. 3rd. cl. ; bgo. 10-3-20, promoted to >nrl 
cl. ; ib. 21-2-23, to 1st. ol. 

From ob. notice ; " His father and some immediate rela- 
tives were officers of rank in our Royal Artillery, for which 

or the Engineers, J. A. was originally intendod was seat 

to Marlow, but was removed on account of delicate health 
which handioapped him also later in life. ... 

"It was recommended that he should proceed to India 
as an Infantry Cadet. Instigated by the example and kind 
assistance of Capt. Everest 4 , now employed on the Trigono- 
metrical Survey, he engaged deeply and successfully in 
mathematical, astronomical and other congenial studies. 
Under Colonel Crawford he still further improved himself 
[II, 193 ], and after hav ing been actively employed under 
Capt. Morrieson in surveying the Suwlcrbuns [ 328 ] ho was 
noticed, and kindly patronised, by the Marquis of Hastings, 
and obtained in 1819 a situation in the Quarter Master 
General's Department". 

1820—4, emp. under Lottery Com. on improvement 
of Calcutta waterways, survg., laying out, and con- 
structing the canals that have since developed into 
the present system [ 13, 495 ]• " Ho first became con- 
spicuous at the Presidency, and. ..in the survey of 
Calcutta — in his. ..extensive canals — ...his. ..iron sus- 
pension bridge and other public works — the well- 
known iron suspension bridge at Kali Ghat. Had 
never before been practically engaged in the slightest 
mechanical work" 5 . 

"The first iron bridge in India was a footbridge erected 
in 1822 over Tolly's Nullah at Kalighat. Span 141 feet, 
but only 8 feet wide, approached by a steep causeway, in- 
tended only for foot passengers and pack bullocks. This 
old bridge was pulled down in 1891, when a copper plate 
was found bearing the following inscription ; ' Under the 
auspices of the most noble Fratiois, Marquis of Hastings, 
etc., Governor General and Commander-in-Chief of India, 
this Iron Bridge, the first of the description in India, is 
erected. Lieut. G. Aug. Schalch, Act. Mas. Mas. Anno 
Domini 1822 ; June l9t. Anno Lucio 5,226"*. 

Alexander writes of the Alipore bridge in 1826 that, "in 
proceeding towards Garden Reach, I passed an iron sus- 
pension bridge, the design of which is light and elegant, 
although it is a great deal too narrow to admit of carriages 
passing eaah other without considerable risk "'. 

His svys. of Calcutta were compilod into maps on various 
scales [ 14-5 ], which were not superseded till 25 years later, 
, whilst his work on the canals was fully discussed and apprec- 
iated by the corns, of 1865 and 1904 [ 205 ]. He commented 
on the many projects for improving nvgn. between the 
Hooghly and the Ganges in "a pamphlet of 19 folio pages— 
Plan for opening water communication from Calcutta to the 
Upper and Eastern Provinces of India — Major Schalch does 
not like the proposals to keep the passage from Ganges into 
Bhagarathi open by means of dredging straight cuts ; it 
would bo impossible to keep them open for any time [ I, 64 ; 
II, 20-1 ]. ... He recommends a new canal running across 
the line of the rivers to tako the place of Tolly's Nullab, 
whioh can no longer compete with the traffic, and he sketches 
the course that was subsequently followed by the canal 
which runs east from the Hooghly just above Chitpore — the 
Eastern Canal — and estimated the coBt. Government sanc- 
tioned tho project, and engaged in the execution of it", till 
stopped by the outbreak of war with Burma 8 . 



>DDn. 156 ( 137-8 ) from Mackenzie. ' DTC. 5-8-33 ( 6 ). »DDn. 309 ( 90 ), 27-6-32. « pr. before Everest went to 
Java [ II, 137 ] ; Schaloh was a keen astronomer in 1813. 'Govt Oat. 14-3-25. • Blechynden ( 88 ). ' Alexander ( 64 ). 
• QUaninga in Science., II ( 36-8 ). 
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On the outbreak of war — boo. 16-8-24 — a corps 
of Pioneers and Surveyors was raised at Ghittagong 
under Schalch's oomd., and placed under the orders 
of the QMQ. [ 68, 333, 435 ]. His officers were scat- 
tered from the Assam valley and Caohar to Arakan. 
After starting them off with general instructions 
[53, 181, 198-9], Schalch himself undertook the 
fixing of main control points in Arakan, but lost his 
life on a naval recce, up the Kaladan R. [ 182 ]. 

"Major Schalch, ...having organized a pontoon 
system for the use of the army in Ami can, was 
appointed to the head of that department. His 
health having suffered, he was recommended to try 
the sea air, and he accordingly proceeded in the 
Researoh with Commodore Hayes [ 68 ]. In the 
unfortunate attempt which was made against the 
stockade of Chamballa he was mortally wounded, 
and, having lingered in great pain, the following 
morning breathed his last" 1 . 

A more detailed account is given by Low, who desoribes 
the "action. ..up the Prome Purti Khione, or branch leading 
from the Oratung R. to Arrncan [ 182 n.i ], with a squadron 
consisting of the Research. ..with the gunboats and other 
vessels. At 2 p.m. they came within sight of the enemy's 
works at Chamballa, which opened a heavy fire on the leading 
vessels. The Research, with the Commodore on board, was 
soon within half-pistol shot, and commenced a heavy can- 
nonade and tire of musketry upon the stockade. After a 
severe engagement of two hours, ... the tidp beginning to fall, 
Commodore Hayes was obliged to drop down the river. ... 

"The casualties were severe. Amongst the killed wore... 
Major Schalch, a distinguished officer of the Company's 
service, ... who was on board the Research for the recovery 
of his health. He was struck while standing on the poop by 
a musket ball in his breast, and died on the morning of the 
25th. ... On receiving his wound lie fell into the arms of tho 
Commodore, exclaiming 'I am a dead man', but lingered 
for two days in excruciating pain, imploring the bystanders 
to shoot him through the head, and put an end to his suffer- 
ing. This aotion took place 23rd February 1 825"'. 

For his work on the waterway.* of the Hooghly and the 
Sundarban-i, Schalch had purchased a schooner Dragon, 
which he took with him for service in Arakan, "Government 
giving him a fixed monthly allowance of sioca rupees 900 
to Knd himself in such conveyance. In August 1325 tho 
Dragon was purchased by Government, and added to the 
Arakan division of the flotilla 8 " [ .\Sg ]. 

It was comdd. by Horatio Nelson and Drummoud notes 
that the Dragon, " having been employed for the conveyance of 
the instruments belonging to the Survey Department, is 
to be considered as entertained from 26th February last, 
as a public vessel" 4 . 

For the dredging of the canals he had the Pluto, one of the 
earliest steamboats to be used in India, which was used as 
a floating battery during tho Arakan oampaign*. 

Schalch was most popular as well as talented. Ho had 
quickly won George Fleming's regard [II, 397 J, and it is 
recorded that "ho was no common man, who, at his age, 
and as yet a subaltern in his regiment, bo recommended him- 
self as to obtain. ..the brevet rank of Major, and this without 
exciting the dissatisfootion of many who mi^ht...have thought 
themselves aggrieved by his advancement' *. 

SCOTLAND, David. Mad. Inf. 
b. 22-11-02. d. 16-6-57. 

Ens. 13-2-21 ... Bt. Maj. 9-11-48 ; rot. 22-10-47. 



m., Dumfcrline, 24-7-38, Jane Stonhouse, dau. of Oeo. 
Meldrum, of Dumferline ; she d., IndiA, 1-4-30. 

1826, with pol. dept. Moulmein ; Burrd. route "from 
British Cantonments at Moulmein to 3- Pagodas", 39-12-28 
to 23-1-27' ; journal DDn. 240, M 420. 

Name wrongly given by Grant ai Soott [ 76 ]. 

SCOTT, David, senior, bcs. 

b. 14-6-1786. d., Cherrapunji, 20-8-31, 

unm. ; MI. 

Son of Archibald Scott, of Usan, nd. and Margaret 
Chalmors his 2nd wife. 

Writer 21-8-01 ; Comnr. jn Cooch Bohiir & Joint Magte. 
JRangpur, 27-9-16; Civ. Comnr. of he. Rangpur, 1-1-22; 
AUG. he. Frontier, 14-11-23. 

DIB. ; Adam White ; prio. xix ( 27-61 ). 

1801^1, at Ft. Wm. Coll.; from 1805, Collr. or Magte. 
successively, Gorakhpur, Purnea, Midnapore, Tipperah ; Dec. 
1813. Judge & Mngte. Rangpur Dist., and responsible for pol. 
relations with Assam [ 40 ]. 

1822, recce, svy. Garo Hills embodied with Schalch's svy. 
of 1817-8 into map of Goalpara, mbio. 34 ( 12 ). of 1845. 

1823-4, as AGG. for NE. Frontier, took pol. oh. in Sylhet 
and Cachar on invasion by Burmese [ 50. 64 ], and did much 
to assist in geogl. exploration, taking keen interest in source 
of Brahmaputra [ 16, 52-3, 55-7, 63, 182, 423, 431 ]. 

April 1824, on assembly British forces at Gauhati 
[ 52 ] marched from Sylhot over Jaintia A Khasi 
Hills to Nowgong, and down Kalang R. to Oauhati ; 
route survd. by Blechynden [ 51, 425 ]. 

From 1825, started rev. svy. for settlement of 
revenues Assam valley, using Bengali amlns* ; svy. 
supervised by Bedingfield with Mathew as asst., till 
Mathew took ch. after Bedingfield's murder [ 64, 146, 
349, 423, 484 ]. Scott had only just left Nongkhlao 
for Cherrapunji when the disaster ocourred ; he d. 
two years later at Cherrapunji, where Govt, ereoted 
a monument to his memory 9 . 

SCOTT, David, junr. bos. 

b. 10-10-1790. d. Boulogne, 20-3-1856. 

Writer, 12-7-07 ; on deputation to Sundarbans, 1-1 1-14 ; 
Actg. Collr. 24-Parganas, 13-9-15; Comnr. in Sundarbans, 
5-7-16 ; ret. 14-2-38. 

Son of Capt. Wm. Scolt, rn., of Logie ; no relation to 
above. 

m., 2-6-25, Mary Anne, dau. of Wm. Crawford, MP. of 
Dorking. 

Not a survr. ; 1814, first appd. to settlement work in 
Sundarbans, basing his work on Morrieson's svy. [ 141 ] ; 
5-6-16 to 1817 Comnr. in Sundarbans; "Mr. David Scott, 
relieved from Collectorship of Cuttack, and. ..well-qualified, 
both by previous experience.. .and by his general character as a 
Revenue Officer, to discharge the funotions of a Commissioner 
in the Sundarbans, we appointed him to that situation" 10 . 

SCOTT, William [ II, 441 ]. Asst. Rev. Survr., 

Madras. 

b. c. 1784/6. d. Calcutta, May 1827. 

Appce. 1-9-179S ... 1st ol. Asst. Survr. 1818. 
m., Madras, Nov. 1810; in 1840, his aged wife was 
supported by their eldest son, Wm. Henry Soott, who was 
lid. dmn. SQO., 1828-62. A younger son, 0. H. Scott, was 
writer in fd. office at Dehra Dun from 1835. 



1 OUaning* in Science, II, ( 39 ). • Low, I ( 437 ). ■from John Hayes. Master Attendant s Office, ^Caiontta. 19-1-27 
DDn. 220 ( 201 ). * Arakan, 21-6-25 ; DDn. 213 ( 30 ). •Carey, II ( 18 ). • Gleaning, m Science. II . ,39 ). ' ^Wfoxd, n 
( 60. 64 ). • Thomas Jervis ; Annex. 2(6-7). • Pemberton ( 223 ) ; B»n P & P. pi. faoing p. 206. Khlei chief at Cherra had 
In 1829 granted land for British sanatorium ; NE. Frontier ( 24 ). "B to CD. ( Rev.), 1-11-16 ( 68 ). 
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June 1801, joined Warren on Mysore svy., and, 
Oct. 1802, with him to Lambton's avy. ; remained 
with Warren at survg. school, and when school waa 
abolished, 1810, and. to soo. [ II, 352 ; III, 373 ]. 

"In January 1816, I was detached, in conjunc- 
tion with Mr. Hamilton & other junior assistants, to 
survey the districts of the Masulipatam Collectorate 
[99-100, 339, 373], on which service I received notice 
of my transfer under this Presidency [ Bengal ], with 
orders to proceed to Calcutta, which I reached in 
March 1818, & from which time I have been generally 
employed in the drawing department & in the 
instruction of surveying pupils [ 101, 312, 360 ]"-■. 

During season 1818-0, his class of pupils 9urvd. Botanical 
Gdns. Sibpur [12,361]; Jan. to Aug. 1821, took oh. of 
pupils on avy. in Cuttack Dist. ; DDn. 147 ( 202 ), 28-5-21, 
reports that he is suffering from "an obstinate complaint 
of dropsy, or swelling of the bruly " [ 19, 361-2 ]. 

Continued at Calcutta from Aug. 1821, drawing extra 
alloc. Rs. 150 pro. as instr. ; 30—1-23, "hoalth muoh im- 
paired"; with RSQ. to Fatehgarh, salary Rs. 323 pm., 
returning to Calcutta, 31-7-26. 

SEELY, John Benjamin. Bo. Inf. 

b. 9-10-1786. d. Colaba, 20-12-26. 

Ens. 26-3-09 ... Capt. 1-5-24. 
Son of John Seely of London. 

m., Calcutta, 5-2-13, Maria, dau. of Geo. Dowdoswell, 
Ch. Sec. Hen. Govt. 

Auth. of the Wonders of Ellorn, and A Voice from India, 
both pub. London, 1824. 

Com Cor. 25-5-25, reedd. "further extension of his leave 
for 3 months that he may complete a geographical work on 
which he is engaged" ; ib. 15-7-25, advanced £60 for return 
to India ; ib. 24-8-25, permitted to return to duty. 

London, 1826; "Improved Map of India, ooloured and 
mounted in sections on linen, 36 by 25 ins., folded in roy. 
8vo. slip case". 

SHORTREDE ( shortreed ), Robert. 

Bo. Inf. b. Jedburgh, nb. 19-7-01. 

d. 26-11-68, Blackheath. 

Ens. 4-1-23 ... Lt.-Col. 12-10-57 ; ret. as Hon. 

MGen. 31-12-61. 

4th son of Robert Shortreed, sheriff substitute, of 00. 
Roxburgh ; bro-in-law to John S. Memes, LLD., of Manse of 
Hamilton. 

m., Allahabad, 19-1-44, Clara Ann, dau. of Geo. Channer ; 
possibly father of Robt. Shortrcde, a Senior Examiner of 
Audit Dept. 10., 1889, who painted two water-colours now 
at 10. ( Foster p. 95 ). 

ed. Jedburgh gr. sch., and Edinburgh High sch. 

Spells his name more often "Shortrcde" and signing as 
such in 1857, as shown below. "Shortreed" is the form usual 
on Scottish border. 

Had very stormy career as survT., falling otit 
repeatedly with both Everest and Waugh — joined 
Deccan Svy. 1824 — started Trig. Svy. of Bombay, 
1828 — posted to ots., 1832 — diverted to rev. svy. 
Bombay, 1835 — resd. ots. 1836 — resumed Trig. Svy. 
Bombay 1838, promising obedience to Everest — 
permanent appt. to gts. sanctioned 1840 — resd. 
from gts. 1845 — joined Rev. Svy. Punjab, 1851, 
remaining till retirement. 

Logarithm Tables 1844 ; 06. notice, RAS. ( mn ) 
XXIX, I860 (120-1 ). 



Intended for civ. engr., worked in office of Robt. Steven- 
son, then Engr. of H. Lighthouses ; Deo. 1822, visited OS. 
office at Tower of London [ I, 316 ], Stevenson writine' 
22-12-22, to Col. Colby [ 446 n. 5 ] "The bearer, Mr. Robert 
Shortredc, was for some time in my offioe, and now goes to 
India under the auspices of Sir Walter Scott [ auth. ]. He is 
a very keen mathematioian, and...[ desires J an opportunity of 
seeing the extent of the Trigl. Survey in tho Drawing Room "'. 

Being too old for Addiscombe and Engrs., accepted Inf. 
oomn. with etc. 

bo go. 1-3-24, appd. asst. survr., Deccan Svy. j 
reedd., 12-9-24, to draw staff allce. from 20-5-24, 
being "qualified to discharge all the duties of a 
Surveyor" ; bo go. 14-10-25, promoted to 1st cl. 
Asst. ; 1827, special duty in Bombay [ 126 ]. 

15—3—28, with sanction of Supreme Govt., and 
approval of Hodgson as SG., appd. to conduct "a 
Trigonometrical Survey of the whole of the Bombay 
Presidency" [6,209]. Measd. baseline at Karli, 
between Bombay and Poona, and for next 3 years 
carried triangles through Poona, Ahmednagar and 
Nasik [ 130-1, 210, 216, 344, 396, 454 ]. 




SIM, Duncan. Mad. Engrs. 

bapt. 3-12-1791. d. 20-12-65. 
Ens. 7-7-10 ... Col. 9-11-46 ... Lt. Gen. 6-2-61. 
Son of James Sim, brewer of Aberdeen, 
m., 12-4-20, Catharine, dau. of Abraham Couperos, a Dutch 
Govr., and wid. of Capt. Macleod, of hm. service, 
ed. Addiscombe. OrietUal Club. 

1811, Java expn., svys. at capture of Comelis, where he 
was wounded, 24-8-1 1 [ 339 ]. 

mmo. 29-9-12, "Ensign Syra, of the Corps of Engineers, 
to do duty under Lieutenant Caldwell as special surveyor of 
the defences of Vellore, Rayacottah, Bangalore, and Seringa* 
patam. ... Will receive the same allowances as.. .drawn by... 
officers of the Military Institution when on survey" [ II, 331 ]. 

1815, reedd. by Mackenzie for the permanent est. of 
survrs. ; "I have proposed you for the Circar Survey [94, 
100, 339-40 ]. ... I will have probably soon to direct you 
to...K.arical, in order to run a line merely round the boundary, 
... for we have got a plan of it from the Tanjore survey 
[II, 146]; ...it will be only a verification of that survey, 
& be rather a pleasant jaunt to you than a survey"' [ 475 ]. 

From 6-4-16 on svy. of Pondicherry, under the 
British Comnrs., 1816-9, for the restoration of Pondi- 
cherry and Karical to the French [ 98, 339 ]. He 
went on to make similar svy. for the restoration 
of Pulicat to the Dutch, and Mountford reports, 
30-11-19 ; 

" Lieutenant Sim, hitherto employed on political surveys, 
having lately been appointed to the Tank Department, the 
exponce of his salary ceases with the present return*. Hu 
work at Pulicat has been completed, and the plan of the 
villages belonging to His Netherlands Majesty has been 
delivered to the Commissioner" 1 . 

1820. appd. Inspector Oeneral of Civ. Estimates [377 J: 
later, CE., Madras. 



'Statement of Services ; 2-12-22 ; BTC. 22-5-23 ( 56 ). 
■sent of expence from SG. [ 302, 324 ]. * DDn. 148 (211). 



■Close(72). • DDn. 106 (41), 13-5-16. 'Quarterly 
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SIMMONDS, John Henry. Ben. Inf. 
bapt. 6-1-1791. d. 7-5-69. 

Ens. 6-11-OB ... Maj. 3-10-42; in v. 2-5-16; 

rot. 12-10-40 ; Hon. Lt Col. 28-11-54. 
Son of John and Catharine Simmonds, of co. Kildare. 
m. ( Calcutta, 15-2-38, Elizabeth Susannah, dau. of Sir 
Robt. Graham, Bart. 
Hodson, IV ( 93 ). 

1808-9, for 10 mo. at cadet coll. Barasat ; 1816-9, with 
3rd. Ceylon Voire, in Bengal. 

BGO. 29-1-31, to bo Asst. Rev. Survr., Delhi, to 
date from 5-12- 23 1 [ 156, 333, 394-5 ] ; btc. 29-11-27, 
appd. vSiirvr. "to the Commissioner in the Suntler- 
bunds", but obtained suspension of the order on the 
grounds "of the ill-health I have invariably ex- 
perienced in Bengal". 1 — 10 -it'.) took ch. of Delhi 
evy. from Oliver, and moved the party to Azamgarh 
at the end of 1833. 

A gold seal used by Siuinumdy, bearing his name in 
Persian with date 1822, is preserved in the Fitzwilliam 
Museum at Cambridge. By periiiL*sii>n of the Syndics of 
the Museum an enlarged imprint of this is given below, 
together with reduction from his English autograph 1 . 




SINNOCK, Henry. Ben. Inf. 

bapt. 10-5-1785. d. 28-11-62. 

Ens. 9-11-01 ... Maj. 13-5-25 ; ret. 13-7-27; 

Hon. Lt Col. 28-11-64. 
Son of John and Mary Sinnoek. 
Hodson, IV ( 102 ). 

1807-24, with Ranigarh Batt. ; route shewn in MBIO. M542 
1815-8, attributed to Lt. " H. Schalch " pr. error for Sinnoek. 

SKELTON, John. Bo. Inf. 

b. 7-3-03. d. Poona, 8-4-26. 
Has. 17-1-24. 

Son of Joseph Skelton, ch. clerk, Messrs. Cox, Greenwood 
& Co. ; possibly nophew of Lt Gen. John Skelton, bo ni. 

booo. 18-12-24, appd. Asst. 2nd ol. on Decoan Svy., 
having "been employed for 3 years on the Grand Trigono- 
metrical Survey of England" 8 . 

SLIGHT, Stephen. Bo. Engra. 

b. 7-2-1797. d. 19-8-34. 

Ens. 1-7-17 ... Capt. 5-5-29. 
Son of George Slight. 

m.. 1st, Harriot Ann QifTord, sole heir of Lt.-Col. F. W. 
Qifford, pr. her bro. ; she d., 20-5-21, "at Poonah of that 



malignant and fatal complaint, the cholera morbus, ...in 
her 19th year"'. 

m.. 2nd, Edinburgh, 23-4-30, Charlotte Knox, das. of 
Young Trotter, of Cruickanold, co. Berwick. 

1818, on Deccan Svy. under Sutherland [ 123 ]; 
bo cio. 18- 7-20, appd. asst. to Ex. Engr. in the 
Decean, to be stationed in Khanclesh ; then Ex. 
Engr. at Baroda ; Bo ao. 28-8 -20, to return to svy. 
duty undor Sutherland ; ib., 23-12-20, to act as Ex. 
Engr. s. Konkan. 

bo mo. (camp). 31-1-22; to orders of pa. in 
Knthiawar for "survey of the south side of the Penin- 
sula", booo. 17-9-25, relieved from svy. for fd. 
service under C-in-C. [ 127-8, 344, 352 J. 

SMEE, Walter Nugent Thomas. Bo. Inf. 
b. Calicut, 25-10-01. d. 7-2-77. 

Lieut. 4-5-2(1 ... Gen. 20-1 1-75. 
•Son of John Siuee. bo cs. 

m., Muleg.ion, Nasik Dist., 3-9-3S. Sarah, dau. of Win. 
Hughes, of Hauipstead Heath. 
IS25, appd. to Deccan Svy. 

SMELT, Arthur. Ben. Inf. & bcs. 

b. 8-6-1789. d. Calcutta, 26-11-49. 

Ens. 13-8-05 ; rtsj. 23-7-07 ; appd. writer with ante- 
date to 29-7-05. 
Son of Rev. William Suiclt, rector of Gedling, Notts. ; 
nephew of Phillip Stanhope, 5th Earl of Chesterfield ( DNB. ). 

m., 21-7-11, Francis Georgina, wid. of Capt. J. R. Mockler 
Ben. Cav. 

Hodsun, IV ( 16 ). 

1815-45, on rev. svy. Jessore Dist.; "Mr. Smelt.. .received 
orders. ..on 18th April 1815 to measure tho lauds in Mr. 
HenckelPa 1 taluks ( Jossore )...with the aid of amins, ... 
besides. ..all other lands. ..reclaimed from the forest". The 
large outturn uf a eq. m. a day completed between Dec. 
18L5 and April 1816 dues not point to a very high order 
of accuracy 8 f 143 1- 

bmc. 12-12-15 ( 150 ), allowed escort of a naik and 4 
sepoys whilst "measuring the Sunderbuns Talooks under 
Territorial Department". 

1822. Magte. and Collr., Murshidabad ; from 1S39, Sessions 
Judge, Patna. 

SMITH, Charles. Ben. Inf. 

b. 26-5-1786. d. Bareilly, 16-12-21. 

Lieut. 1-2-07 ... Bt Capt. 1-1-19. 
Son of John Smith, and Mary his wife, who m., 2nd., — 
Cullifurd. 

in., Calcutta, Miss Lauretta Francoise L'Elant. 
Hoilson, IV ( 117-8 ). 

bmc. 27-1-16 ( 114 ), survd. Dacca cant. [ 14 ]. 

SMITH, Robert [ II, 442 ]. Ben. Engra. 
bapt. 13-9-1787, Nancy, France, 
d. 16-9-73. 

Ens. 29-4-05 ... Lt Col. 25-6-30 ; ret. 10-7-33 ; 
Hon Col. 28-11-54. 

Son of James and Mary Smith, of Bideford, Devon. 

OB., 1831. Hodson, IV ( 133-4 ). 

1813-4, on svy. Miraapur s. frontier [ H, 47 ]. 

bro. 31-12-22, appd., to complete »vy. of doSb canal 
under Tickell [ 24, 433 ] : allce. Ra. 500 in addition to mil. 
pay and alloes. ; B to CD. ( Rev ), 16-8-27 ( 406 ), Sunk, of 
doAb canal ; ib. ( 414 ), on repair of Qutb Minar and other 
works at Delhi. 



I pendant seal, engraved in intaglio on stone of lapis huuli ; from the Frank Smart 
fioannon in 1930. • Bo MC. ( camp ) 1834 ( 129 ). « At J. 1821, Ml ( 815 ). 



»Fdbk.l825-6; Maio. M 817. ■Goldi 
oolln., given to the Museum by T. J. O. Dunoannon 

' Tilman HenckeU ( 1751-92 ) ; BCS. 1769 ; Collr. Jeaaore, 1786-8 [ I, 159 n-5 ]• * P»»gi*« ( » )• 
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SNELL, Charles. Mad. Inf. 

b. 6-5-1791. d. 3-6-41. at Mundium, 
nr. Seringapatam. mi. Frenoh Rocks. 

Ens. 27-8-07 ... Maj. 5-1-39. 
Son of Robert Snell, sail-maker of Falmouth, 
m., Falmouth, 7-1-37, Anne Alicia, dau. of Francis Todd, 
of Portman Sq. ; thoir g. aons included the 1st Viscount 
Maugham and his yr. bro. Wm. Somerset the novelist 
( b. 15—1—74 > ! . Chas. Snell, junr., who joined Ganjam Svy. 
Dec. 1832, and d. on svy. in Uanjaru, March 1857, was pr. 
a nat. son. 

Oriental Club. 

Dec. 1808. mxi. cl. iv [ II, 320 ] ; moo. 18-2-09. owing to 
irregular conduct, to rejoin corps [[I, 314]; July 1814, 
mmi. cl. vm [II, 321]; mpc. 12-1-18, on fd. svy. with 
MMI. Jan. to May 1815. 

mmc. 9-9-17, to Europe on me. ; "Hm been labouring 
for a considerable time pa.st under a severe affection of the 
lungs, which has reduced him to a state of extreme debility, 
attended with other symptoms of a dungerou9 tendency"; 
MOO. 13-8-20. returned to d.ity. 

3-11-20, appd. to supil. svy. of Rfijahmundry 
Dist., holding cli. in N. Circars till 1833 [5,101, 
190-1, 320, 341, 350-1 ]; 7-12-25, granted med. 
leave to Cape but. no passage being available, took 
8 mo. in Nilgiri Hills. Montgomerio reports from 
Madras, 15-9-26, that he had "had a return of the 
complaints which occasioned his proceeding to the 
Neelgherry Hilla. He arrived here yesterday in a 
very debilitated state, and will be under the necessity 
of proceeding to sea for. ..his health*'. Sailed from 
Madras to Calcutta, 30-9-26 [102, 321, 376]. 

DDn. 222, 19-1-27, resumed ch. of svy. at Vizaga- 
patam 5-1-27 [ 103-4, 208 ]■ 

Early in 1833 moved party from Ganjam to 
Nellore ; June 1835, resd. from svy., and took furl, 
to England. 

STEEL( e ), Scudamore Winde. Mad. Inf. 

b. 8-2-1789. d. 11-3-65. 

Ens. 17-7-05 ... Lt. Gen. 2-9-61. 
Son of David and Penelope Steel. 

m., Madras, 19-5-40, Elizabeth Margaret, dau. of Lt.-Col. 
Wm. Read, dqmg. King's Troops. 
cb. 1838 ; kcb. 1853. DNB. 

July 1815, mmi. cl., ix [II, 321]; 1817, actg. Fd. 
AQMO., with Hyderabad Subsy Force ; with Doveton in 
Berar [83-4 ] ; April 1818, survd. routes between Aurangabad, 
Nasik, Chandur. 

20—10-20, appd. asst. on Deccan Svy., for svy. s. Maratha 
country [ 125 ns. 6, 12, 208, 212 ]. 

MOO. 6-2-24, to be asst. in qmo.'s Dept. ; ib. 2-4-24, 
as aqmo. with force from Madras to Burma; said to be 
the only officer able to take astr. obsns. [ 72 ]. 

1835, Sec. to Mil. Dept. Madras ; 1845, MAS. ; 1852-3, 
comdg. Madras div. 2nd Burmese War. 

STEWART, Alexander [ II, 443 ]. Mad. Inf. 
b. 17-8-1788. d. Nagpur, 4-5-24. 

Lieut. 17-7-05 ; Capt. 1-9-18. 

Bon of James and Margaret Stewart, of Dubb'n. 

m., Cape of Good Hope, 17-4-19, Johanna Anna Eksteen ; 
a dau. was b., 2-1-21, at Nagpur. 

1806-8, MMI., cl. 1 [ II, 320 ] ; 1808-10, on Travan- 
core Svy. [11,131-2; III, 106 ] ; 1811-3, on Java 
erpn. [ II, 320 ]. 



1816-8; aqmo. with Hyderabad SabBy. Foroe ; 1816 
survd. hills w. of Wardha R. [ 83 ] ; at battle of Mehidpur| 
22-12-17; mentioned in Malcolm's despatches; no mo*. 
2-9-18 & mmc. 6-10-18, granted 8 mo. leave on mc. to 
Cape ; after extension, returned to duty 20-10-20, and appd. 
aqmo. to Nagpur Subsy. Force. 

1822-4, held ch. of Bvy. of Nagpur Territories till 
death [91, 93, 259, 469]. "His desire to connect 
the triangles deduced from the Takulkera base with 
...points established by the late Colonel Lambton... 
south of the Godavery induced him to attempt the 
continuance of his observations through a most 
unhealthy jungle, ... and a fever contracted in those 
jungles almost immediately deprived the survey of 
its able. ..superintendent" 2 [ 491 ]. 

STEWART, Charles Alexander. Bo. Inf. 
b. 12-2-03. d. 22-7-76. 

Ens. 25-2-22 ... Maj. 11-11-51 ; rot. 14-11-54; 

Bt. UCol. 28-11-54. 
Son of Duncan Stewart, Chamberlain of Kintyre. 
m., Latenbury Hill, Hunts., 14-12-30, Charlotte Jane, 
dau. of John Macnab of Newton, co. Perth. 

bo 00. 13—4-26, to be asst. to Survr. in s. Konkan ; 
1-incli svv. of " Vesbree and Bankoth, Soowwurndroog 
Talooka, 1827". 

STRAHAN, William. Mad. Inf. 
b. 27-1-1789. d. 4-9-49. 
Ens. 19-10-08 ... Col. 15-9-45. 
Son of Alexander Strahan, of Aberdeen, 
m., Calcutta, 12-2-24, Maria, dau. of Sir Herbert Compton, 
CJ. Bombay. 

July 1812, mmi., cl. vi [11,321 ], moo. 18-11-14, 
appd. asst. in QMG.'s Dept., svy. branch, 2nd cl. ; 
1816 ; on svy. of Ghats, from Ajanta, and of routes 
in Berar [ 83 n.6 ]. Mao. 24-6-17, to be fd. aqmo, 
with Hyderabad Subsy. Force. 

STRETTELL, Edward Francis. Ben. Inf. 
b. Calcutta, April 1791. d. Saugor, 

3-9-19. 

Ens. 14-7-07; Lieut. 10-7-12. 
Son of Edward Strettell, Adv. Gen., Bengal. 
Hodson, IV ( 202 ). 

mbio. m 332, route svys. embodied in Franklin's map of 
Bundelkhand [ 449 ] ; daqmo. 1-1-17 [ 335 ]. 

SUTHERLAND, James [ II, 443-4 ]. Bo. Inf. 
b. 1780/2 3 . d. 15-5-50. 

Lieut. 30-1-1798 ... Col. 5-6-29 ; M Gen. 1838. 

pr.sonof Capt. Wm. Sutherland— Ens. Bo. Inf. 1775— iim. 
53rd Ft., 1777— and Capt. 55th Ft. 1782; bro. to Milford 
Sutherland " of H.M.'s military servioe ", and nephew to 
Jnmes Sutherland. Master Attdt., Bombay, 1802-5; com. 
to James Cruikshank [ 435 ]. 

m., Bombav, 20-1-14, Maria, dau. of J. H. Cherry, bo 08. 

kls. 1810 [ II, 443 n.12 ]. 

Oriental Club. 

From 1802, asst. to SG. Bombay [II, 305. 3 J 3 J- 
1808-12, Survr. with Harford Jones' mission to 
Persia [II, 176, 339]; bo oo. 31-1-14, on return 
to India resumed appt. under SG. till abolition, being 
then emp. on rev. svy. of Broach [ 169 ]. 



>Qen Mag. 11/6, June 1962 ( 20 ). ■from NorrU, 14-4-28, DDn. 231 ( 134 ) ; 10 Cat. ( 26), angles obsd. by Capt. Stewart 
from Lambton's base at Ellichpur. 1 swears, 19-4-1797, that he was then aged IS to 17. 
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April 1818, on svy. of passes in Khandesh and 
Deocan "from Songur 1 to Boorhanpoor, between the 
Biver Taptee and Satpura Mountains" [ 83, 122, 351 ]. 
Bo so. 30-7-17, on svy. of "Eastern Borders of 
Guzerat, to the Northward of the Nerbudda", with 
Geo. Jervis as asst. [ II, 409 ]. 

Foster ( 8-9 ) records painting at 10. of "Tlie Buttle of 
Kirkeo ; Tho British troops undor Colonel Burr [432]; ... 
from a drawing by Major Sutherland". 

DDn. 144( 114)6-12-18, to ch. of svy. ofPeishwa's 
country under Elphinstone, Kesdt. at Poona 
[5, 123-5, 344]- wno writes ; "You are in possession 
of such fragments of the survey formerly made under 
your management as have been saved from the Resi- 
dency" [ 125 n.4 ]. 

Held ch. of Deocan Svy., with hdqra. at Poona, 
till appd ASG. Bombay, 1-5-22 [ 209-10, 212, 233, 
280, 464 ] ; upgraded to DSG. from 12-5-23, hdqrs. 
remaining Poona [6, 126, 281, 292, 320, 323, 351, 
440 ]. 

bo go. 10-2-28, granted furl, for 3 years from date 
of embarkation, the ooc. recording that "During 
nearly the whole period which Lieutenant Colonel 
Sutherland has been in India he has been employed 
in the survey department, having been appointed 
2nd assistant to tho Surveyor General in January 
1802, and has not done any regimental duty since 
that time. His merits and services in that branch... 
are best known to Government" 1 . 

Before sailing ho asked that his salary as DSG., should be 
raised, from date of appt., to that formerly allowed to the 
SG. Bombay, pointing out "my length of snrvitude in the 
Survey Department. ... In the year 1809, I was appointed 
Surveyor with His Majesty's Mission to the Court of Persia, 
and was employed. ..in exploring some of the most unfre- 
quented parts of the Persian Dominions. The principal 
materials of the survey. ..were unfortunately lost in His 
Majesty's Ship Pomone while accompanying Sir Harford 
Jones to England [ II, 444 ] but, although thus deprived of 
the means of bringing the result of my labors to the.. .notice 
of Government, I.. .refer them to.. .Sir Gore Ouseley. ... 

"On my return to India in 1813, I rejoined the Depart- 
ment.. .and was employed on the revenue survey of Guzerat 
till. ..1816, when I was nominated to the Deccan" 1 . 

10. Misc. 66 ( 1133 ), CD. write to Sutherland, 18-5-27, 
addressed 19 Montague St., Portmon Sq., declining to grant 
him the higher salary asked for. 

SWANSON, John. Bo. Inf. 
b. 2-3-01. d. 8-4-66. 

Lieut. 11-6-21 ... Col. 20-6-57; ret. as M Gen. 

31-12-61. 

Sod of Francis Swanson, of Dumfries Militia, 

m., Dapoli, near Bankot, 16-2-29, Marin, dau. of M Gen. 

E. A. Willis, Bo. Est. 

Bo go. 19-8-22, to Deconn Svy. ; bo mo 5-12-22, "fully 

qualified to discharge tho duties of a Surveyor", to draw svy. 

allces. from 7-11-22; bo ao. 21-10-23, relieved from avy. 

duties, being appd. adjt. 2/ 1 0th NI [ 125 n.12 J, and later em p. 

&a pymr. 

Dr. Kennedy met him, July 1839, with Army of the 
Indus ; " The party in which I rode was muoh amused at the 
military metamorphosis. ..of a quiet, sober-minded, staff 
officer of the civil department into a fiery oavalier. Capt. 
Swanson, Military Paymaster of tho Bombay division, belong- 
ed to the L9th rogt. bo, n.i. and, a*...a...gonble passage of 
arms had beou promised for tho morning's amusement, he 



had as a matter of duty joined his regiment. 

"We, who had been wont to know him as a member of 
the staff mess, one of the mildest of men, & most obliging of 
paymasters, were amazed to see his tall, handsome, and 
manly figure, mounted on his large grey, which on ordinary 
occasions never looked half so big, or half so fiery, coming 
galloping up with " Move out of the way, gentlemen, if you 
please", and instantly taking up a point for his regiment, 
which had to form and halt where we had dismounted. 

" My inward wonderment was whether any change of 
circumstances could possibly have made me go over such 
ground at such a fashion, for, in our every- day temperament, 
my excellent.. .friend was fully as. ..averse to any ultra- rapidity 
of locomotion as myself"*. 

SYME, Nicholas. Mad. Inf. 

bapt. 9-11-1792. d. 6-7-19, Mandleshwar, 
on Narbada, 40 m. s. of Indore. 

Ens. 4-12-0!) ; Lieut. 23-3-16. 
Nephew of John Syme. 

mrio. 101 ( S ), plan of about 100 m. of Xarbada R. ; 
DDn. 145 ( 571 ), 19-1 1-19, allowed Rs. 250 pm. for period 
of svy. [84-5 ]. 

TANNER, Henry. Ben. Inf. 

b. 17-1-1781. d. Monghyr, 29-5-54. 

Ens. 12-10-1797 ... Capt. 8-6-06 ; inv. 18-2-15. 
Son of William Tanner, of Berwick, 
m., Calcutta, 10-10-1800, Miss Catharine Driver. 
Hodson, IV ( 234-5 ). 

bto. 30-1-24 ( 13 ), as survr. under Bd. of Rev. 
Patna, submits from Monghyr svy. of certain mouzot 
in Tirhut ; ego. 21-10-25, to officiate as Regulating 
Officer to Bhagalpur Invalid Thana ; survg. limits 
of inv. lands. 

Invalid lands were " inhabited by invalid pensioners of 
the E.I.C.'s regiments, who, when disabled in the service, 
have the option of retiring to one of the many villages set 
apart for that purpose, where a spot of ground U allotted to 
each individual, and a few rupees paid monthly to them by 
the Superintendent, or visiting officer. This gratuity affords 
the seapoys an opportunity of sitting down comfortably with 
their families for the remainder of their days "•. 

From 1825, on svy. of Daman-i-koh Govt. Estate, 
Santa) Parganos, and other areas of Bhagalpur and 
Monghyr, till Feb. 1833, when he submitted mc. from 
Monghyr to effect that it w&3 " impossible for him 
to leave the station, or to undertake the execution 
of duties of any description without imminent risk 
of the most serious consequences" [ 137, 333 ]. 

JRGS. II, 1832 (317), reports from Bhagalpur, 4-3-31, 
on coal seams worked on banks of Ganges. 

Efforts were made in 1835 to obtain his services for svy. of 
pargana Pharkaya; "The abilities of Captain Tanner as a 
Revenue Surveyor are not unknown. ... A residence in 
the district of 20 years, during 14 of which he had been, 
employed in this very duty, qualify him in no ordinary 
maimer. ... His local knowledge of this part of the country 
is probably more extensive than that of any of its inhabi- 
tants, combining as it does scientific attainments with 
praotical experience"'. He refused further svy. empt. 

Was occasional contributor to A3B., sending in 1835 a 
" Note on fossil bones of the Rajmahal Hills"'. 

TATE, Robert. Mar. Survr. 

Asst. Survr. & Dmn. 1-9-18 ; diaoh. 31-12-21. 
Sept. 1809 to Jan. 1810, in drawing-office of Mar. Survr. 
at Calcutta [ II, 296 ]. 



1 Songir, 100 m. w. of Burhanpur. ■ Bo MC. 4-2-26. • lb. 22-2-20. « Kennedy, II ( 26-7 ). ' Anno Deane ( 40-1 \ 
■ from Comnr. of Rev., Bhagalpur, 18-4-35 ; BRC. 6-10-35 ( 20 ). 'JASB. IV 1836 ( 707-6 ). 
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1811-2, Master's mate in hbig.'s Malabar with expn. to 
Java. From Feb. 1812, aotg. Lieut, in heic's Nearchus, under 
Charles Court, Mar. Survr. ; read, and sailed for England to 
take up private business. 

Aug. 1818, in Calcutta; reedd. by SG. to asst. Webb 
on avy. of Kumaun ; appd. from 1-9-18 on Ra. 200 pm.[ 347 ]. 

"My Bervices in the surveying department commenoed 
under Captain Wales, Marine Surveyor General [ II, 448 ] 
when a volunteer in the Marine, with whom I remained till 
his death [ 15-1-10 ]. ... 

* * Till the arrival of a successor to Captain Wales, I accom- 
panied the expedition against the Island of Java as a Master's 
Mate of the Honorable Company's cruiser Malabar, and also 
held the appointment of Assistant to the Agent of Transports, 
and Secretary to Commodore Hayes [ 70 n.5 ]. ... 

"On the arrival of Captain Court as Marine Surveyor 
General [ II, 296 J, I. ..was directed to rejoin, ... and continued 
to Berve with him as an Acting Lieutenant on board the Nearchus 
till, at the suggestion of my relations, I applied for permission 
to resign, ... with the intention of entering into mercantile 
business, where a prospect of success then offered. 

" During my voyage to England, however, the 
Trade in India woe thrown open, and the state of my 
prospects became so much altered on my return to 
India, that after a short period I determined... to 
regain some employment in the service of Govern- 
ment. To return to the Marine Surveying Depart- 
ment with rank was of course not in my power ; 
I therefore applied to Colonel Mackenzie.. .and, at 
Captain Court's recommendation, Colonel Mackenzie 
obtained me the appointment of Assistant Surveyor 
■in the Kumaon Survey" 1 [ 329 n.2 ]. 

Travelling up the Ganges by boat from Calcutta, Tate 
reached Patna 17th Nov., and Ghazipur 25th, where he halted 
nearly 3 weeks. Beaching Benares 19th Dec, he travelled 
overland to Lucknow, and joined Webb in Jan. 1819 [ 48 ]. 

Webb did not find him a great success ; "Tate is 
not a diligent man in business. His disposition is 
by no means indolent, but he prefers other employ- 
ment before those to which I would fain direct his 
whole attention. ... He would willingly give up a 
week to mend a tent, or make a box, or darn his 
stockings, which might be occupied more advantage- 
ously for the survey otherwise. ... 

"When he joined last year I recommended such tents as 
I thought would best suit him, and got a friend. ..to make them 
up for him at Futtegurh. They were finished in a week or 
ton days, and we received them before we returned to the hills. 
These may require some repair, and I arranged his work so 
as to carry him to Bareilly, and. ..to halt ten days, ... in which 
time a new sett of tents might if necessary be prepared". 
From Bareilly Tate asked for 2 mo. leave to buy tenta and 
camp equipment, on which Webb commented that "camp 
equipage for the Govern or- General might be got ready in two 
months, instead of a hill tent not much larger than a necessary 
[ II, 395 n.i ]. ... If. however, you should be inclined to give 
him this leave, ... his absence will not be very injurious. ..to 
the survey [ 367, 512 ]». 

Having no other ass tee. , Webb found work for him as dmn., 
till the avy. was completed, but he was an uncongenial com- 
panion. He was disch. from 31-12-21 ; and was much 
disappointed at being offered no further work [ 367-8 j. 

TATE, William Ashmead [II, 445 ]. 

Bo. Engrs. 
b. Bombay, 3-11-1795. d. 21-11-71. 



Ens. 12-7-12 ... Capt. 17-9-24 ; ret. 5-12-29. 

Son of James Tate and Sarah Pruen, pr. dau. of Ashmead 
Pruen, Bo. Mar., and sister to Mrs. Billamore senr. [ 423 1 

m., 1st. Bombay, 12-12-20, Elizabeth Saunders dau of 
W. T. Edwards, hm. 17th Foot. 

m., 2nd, Clifton, 17-9-44, Misa Isabella Prideaux. 

From 1816, on rev. svy. of Bombay and Salaette • 
Bo 00. 7-5-21, appd. to ch. svy. [ 167-8, 343, 4 ^ j 
Aug. 1827, on close of svy. sailed for England 5-8-27 
after submitting final report, Salwette, 4 -8-27 ; 

" Having now brought to a close a survey in which I hive 
been for so many years almost unremittingly engaged, \ 
have.. .been enabled to collect much interesting data'cem- 
nected with the general history, topography, as well as the 
resources of the Island, ... yet, from a want of time, and 
also from the late impaired state of my health rendering a 
voyage to Europe necessary, I shall most reluctantly be 
obliged to submit a very hasty and incomplete report"*. 

In hin address to the Brit. Assn., 20-8-3S, Thomas jervis 
quotes letter from Tate, written from East Harptreo, des- 
cribing valuable work clone by Indian survrs. and dmn. on 
the Bombay nvy. [ 168, 302-3 ]- 

1849-50, Professor of Mil. Drawing at Addiscombe, being 
a beautiful dmn. himself. 

TAYLOR, Joseph. Ben. Engra. 

bapt. 27-1-1790. d. Agra, 20-4-35, 

of apoplexy ; mi. 

Ens. 6-10-07 ... U.-Col. 18-6-31. 
Son of Joseph and Margaret Taylor. 

m., 1st., Agra, 30-8-11, Anne, dau. of Rev. Jonathan 
Bourchier, of Epsom ; she d., Agra, 11-7-14. 

m., 2nd., Calcutta, 1-5-19, Frances Henrietta, 3rd. dau 
of Robt. Cobbrooke, SG. Bengal 1794-1808 [II, 386-91], 
whose portrait [ II, 391 ; pi. 19 ] was in 1949 in possession of 
Mrs. Taylor, g. mother of Robt. Hyde Colebrooke Taylor 
gt.-g.-son of Joseph Taylor [ II, 386, n.o ]. 

Hodson, IV ( 240-1 )*. 

1810-11, asst. to Garr. Engr. at Agra. DDn. 128 (4), 
reodd. without result by SG., 24-3-10 ; if he "can be spared 
from the duties. ..of Agra, ... [ he may be posted ] as assistant 
under either Lieutenant Webb or Lieutenant Whit*, that he 
may gain an accurate knowlege of this part of his duty". 
Repaired Taj, and Akbar'a tomb at Si k an dm. 

Jan. 1820, to construct lighthouse on Silgar I. [II, 15}; 
18-10-21, appd. Uarr. Engr. & Ex Offr.. Agra, making svy. 
of Agra, scale 1,000 ft. to 3 inches 6 . 

TAYLOR, Thomas Matthew. Ben. Cav. 
b. 12-5-1791. d. 2-9-71. 

Corn. 27-3-09 ... Gen. 8-2-70. 
Son of James Taylor, of Clogher, Ireland. 
Hodson, IV ( 243 ). 

1823, appd. asst. to Schalch, Supt. of Canals, Calcutta, 
on "salary of 500 rupees per mensem in addition to his 
military pay and allowances" ; on svy. and maps of water- 
ways s. of Calcutta [ 14 J 7 . 

btc. 17-9-24, to mil. service with Pioneers and Survrs. 
under Schalch, but took leave to England on mc. ; "I have 
a violent attack of illness incurred by fatigue, & exposure to 
the effeots of the sun, in completing the surveys & levels for 
the Agur Canal during the months of April & May 1824. ... I 
was subsequently obliged to go to bob. My health has been 
in such a precarious stato that... I considered it necessary 
to consult.. .Presidenoy Surgeon"" [ 333 ]. 

1833-5, Ha. to go. ; 1837-40, member of Svy. Com. in 
addition to other duties. 



> DDn. 195 ( 65-9 ), 25-3-22. « DDn. 150 ( 131 ), Jan. 1820. » Bo RC. 28/1827 ( 41 ). * Pankridge ( 53 ) wrongly 

?ivet domestic detail* from career of another Taylor. ■ Ben Regr. 244 ( 28 ). • B to CD. ( Rev. ), 30-7-23 1 260 ). ' MRIO. 
66 ( 11, 12 ) ; Ben Begr. 36 ( 99-105 ). • DDn. 213 ( 37 ), 17-8-26. 
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TAYLOR, Rev. William Munro. Missionary, 
b. 1797/8. d., Madras, 22-8-78. 

Ord., Liverpool, 13-8-23, as Minister of "free" ohuroh ; 
ord. Madras, 8-1-37, as Deacon, C. of E. ; priest, 1830. 

JASB. V, 1835 (512-3); VIII, 1838 ( 105-31, 173-02, 
372-414, 469-621 ) Hindu Mythology ( pref ) ; Mad J L <b 8. 
vols. 8-11, 13, 15-6; J { R) As Soc. (London) IT, 1870 
(xvii-xvitf); Penny, HI (362, 303 ); LMS. and SPG. 
Records ; Mackenzie. 

Not a Surveyor. 

Penny (362), "born and bred in Madras" ; ed. lms. 
School, Gosport, England. 

CD to M. ( Pub ), 29-10-23 (11 ), permitted to proceed to 
Madras as missionary oi lms. ; arrd. Madras 22-5-24 ; 
held ch. in Pursewakum till read. lms. service 14-11-34, 
having become a notable Tamil Bcholar. 

1835, as Rev. Wm. Taylor, rccdd. by ASB. to catalogue 
Maokenzie Mad. collns. on behalf Mad. Govt, and Mod. Lit. 
Soc, v. mpc. 18-10-36 ( 23-4 ) ; 18^4-37 ( 81 -2 ), and 0-6-37 
( 14-5 ). His reports made Oct.-Dcc. 1837, pub, in Mad. 
and Calcutta [ 482 ]. 

Further pubns. on oriontal rase, included a Catalogue 
Raisonnee 1857-62, and Handbook of Hindu Mythology, 1865; 
2nd edn. 1870. Under pseudonym "Munro", wrote Madras- 
iana. pub. 1889. "Munro" is also given as his 2nd name in 
record of death, Mad. Eucl. 59/297 [ 482 n.6]. 

After his ordination in Madras, the Bishop writes to 
ape, 10-1-37, describing him as "brought up in this coun- 
try", and "one of the best Tamil scholars in the country". 
He was appd. to spa. on Rs. 125 pra. ; held ch. of Vepery 
mission 1841-5, compiling histury of the mission 1726-1826. 

1853, at St.Georgo's Cath. ; 1854-67, chpn. at Vellapuram, 
nr. St Thomas' Mount ; 1878 at Bangalore. 

TERRANNEAU, Robert. Rev. Survr., uncov. 
b. Calcutta 24^12-1790. d. 19-11-41, 

Moradabad. 

Asst. Rev. Survr., March 1827. 

Eldest son of William Terranncau, son of Charles Cossard 
deTerranneau[ 1,388 ]. indigo planter of R .ingpur, Bengal, and 
his wife Elizabeth, dau. of Cnpt. Mitchell., Mad. Eat; Wra., 
hia father, was b. in Bengal, od. in London ; returned to 
India as an officer of hm. 42nd Ft. ; read., took up business 
in Calcutta, and then took to indigo and d., Rangpur, 19-4-50, 
aged 87. Of his 5 children, Robt. applied for cudotship with- 
out success— Wm. Henry ( 1791^3 ) and Charles ( 1808-35 ) 
were both in Ben. Inf. ( Hodson, IV J 1 . 

Robert m., Bareilly, 5-8-27, Elizabeth Addison Browne. 

Being in Calcutta in 1814, left for Java, March 1816, 
in ship (J aion. 

13-4-26, appd. Registrar, Moradabad Dist. ; "On the 2nd 
of April, whilst at Begnire" had applied for appt. to rev. svy. 
but "as the Rcgistrarship of this district was vacant, I did 
not hesitate ( with the view of rescuing myself from the 
humiliation of eating the bread of dependence, having been 
then 5 years the. sport of fortune & destitute of a situation ) 
to accept the situation of Registrar temporarily, until I 
could procure.. .the one I had applied for. ... I was ready 
at the moment to give up the Registrarahip*'*. 

On recdn. of the Magto., Halhed [ 154-5 L anc * 
the SG., 3 appd. Assfc Rev. Survr., pr. from 8-3-27, 
and posted to rev, svy. of n. Div> of Moradabad ; 
continued on rev. avys. of Upper Prove, for several 
years [ 155, 334, 370]. 

TETLEY, James. Civ. Survr., uncov. 

Nat. son of Col. James Tetley, Ben. Inf., who d., Allahabad, 



unm., 11-11-20, and bro. of Chas., dmn. in 3Q0. 1800-6. 

1815-6, made svy. of Dacca oity, on salary Re. 200 pm., 
with allces. for est. and contt. expencea* [ 14 ]. 

THOMSON, George. Ben. Engrs. 

b. 19-9-1799. d. 20-2-86. 

Ens. 1-9-18 ... Maj. 23-7-39 ; ret. 26-1-41 ; Lt Col. 

28-11-54. 

Son of George Thomson, of Fairley. 

m„ Aberdeen, 4-2-30, Anna, dau. of Alex. Dingwall of 
Rannieston, and sister-in-law of John Anderson, Ben. Engrs. 

CB. ; DUB. : DIB. : Hodson, IV ( 265 ) ; Pankridge ( 54 ). 

1824-5, Burmese War, Arakan, on svys. 5 in addi- 
tion to other engr. duties [ 68-9, 181, 333 ]. Govt Qaz., 
14-4-25, describes services in Arakan ; boo. 10-4-26, 
to be Ex. Engr. to Div., and charged with building 
cants. ; hms. 666 ( 561 ), 27-5-25, report whilst in ch. 
pontoon train ; Nov.-Dec. 1825, with Crommelin on 
svy. of islands off mouth of Arakan R. [ 435 ]. 

pr. about 1828-7, ran levels between Calcutta and Salt 
Lakes [ 13-4 ] j road svy. of SkahabSd, Ben Regr. 6 ( 26 ). 
mbio. 03 ( ), svy. of new road, Benares to Parasnith, 
1333-1 ; this wiu the section of Grand Trunk Road, of 
which Sandes writes ; "The true beginning waa made by 
Lord Wm. Bentinek, when George Thomson... — afterwards 
known as ''Thomson of Ghazni" because of his exploits in 
the First Afghan War — was appointed. ... Thomson worked 
for five years on the Burdwan-Benares section before leaving 
civil employment to become Commandant of the Bengal 
Sappers & Miners at Delhi in March 1837"'. 

1839, CE. with Army of Indus, at Ghazni, Afghanistan; 
auth. of The Storming of Qhazni. 

TRANT, Thomas Abercrombie. hm. 95th Ft. 
d. 13-3-82. 

Possibly related to Wm. Henry Trant ( 1781-1859 ), from, 
co. Cork, proprietor of sic. stook, and to Thos. Trant, Mad. 
cadet of 1731, who met Wm. Hickey in Calontta 1783-6. 

boo. 27-3-24, appd. to General Staff with expn. to 
Burma, being tr. from 95th to HM. 38th Ft.;' 11-2-26, 
appd. daomo. 1st. cl., with force in Burma. 

DDn. 216 ( 36 ), Jackson, dqmg., writes to Grant, 
25-8-25, "There is no fear of your being required to 
do common survey work, as I have a young officer. 
Lieutenant Trant, who does that kind of thing very 
well", and Grant himself writes later that "the 
industry of Lieut. Trant, and his experience as a 
practical surveyor, were eminently conspicuous, and 
to his exertions mainly are we indebted, under the 
directions of Major Jackson, for the principal survey* 
executed during the war" 8 [ 70-2, 462-3 ]. 

Henry Yule refers in 1853 to "a beautiful survey- 
by Capt. Trant, in the Q.M.a.'s office'', of the Irrawaddy 
below Prome*. 

Trant distinguished himself on several occasions, and the 
Ben Uarkaru of 6-3-28 reports "lus action against the 
Burmans" that led to "Sir Archibald Campbell's splendid 
victory at Pagham Mew 1 ' on 9th February ; Lieat. Trant of 
the Surveying Department was in advanoe of the Army, on 
the look out.. .with 30 men of the Bodyguard, when he fall in 
with Mat Wyn Boo and 100 men. He attacked them without 
hesitation, killed two of their ohiels, and took SO pxuanen* 
and the remainder dispersed confusedly " l> . 



'In n. Park St. cem. is hi. to Robt. B. Terranneau ( 1824-49 ) not identified ; at Meerut, 15—11—26, James Alex. Cossard 
Torrannoau m. Matilda Maria Delpeiron. Mated Moradabad, 8-2-27 ; BTC'. 8-3-27 ( 80 ). ' BTC. 24-8-26 ( 44 ). *MBJO. 
Miso. 2-O-03 ; BJC. 8-3-16 & BMC. 15-3-16 ( 158 ). 'MRIO. 157 ( 49-53 ), svy. of creeks. 'Sandes, II ( 56-7 ). '96th 
involved in mutiny at Barrackpore, 1824, Cardew ( 145 ). >DDn. 240. M 420. 'Note on MRIO. 157 ( 8 ). "Pagan Myo. 
on Irrawaddy, 20 m. below Pakokku. 11 cf. HMS. 668 ( 68 ). 
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Much 1826, survd. route of a dett. of British 
troops over the An Pass, taking 12 days on the 
road 1 [ 3, 71-2, 494 ]. 

Auth. of Two Tears in Aim ; May 1824 to May 1826, "by 
an officer of the q.M.O.'s Department", pub. 1827 ; also of 
Narrative of a Journal through Greece in 1830, pub. 1830, 

Afterwards a Capt. in lat. wi. Regt. 

TREBECK, George. Traveller. 

d. c. Nov. 1825, Mazar-i-Sharif, 

Afghanistan. 

With Moorcroft to Ladakh and Bukhara, 1810-26 [ 43, 
486-7 ]. 

Son of Charles Trebeck, senr., attorney of London and of 
Supreme Court, Calcutta and later of Penang, where he d. 
1831. Will dated 30-6-31 ; property sold 9-11-31 included 
37 neckcloths — 31 pairs cotton short stookings- — 1 yellow 
Nankeen umbrella, — 24 bottles. ..beer — 1 pr. crutches". 

Bro. nf Chas. Trebeok, junr., also attorney, Calcutta, 
from 14-1-23 ; pr. related to family of lawyers and clergy 
ed. at Westminster ( OW. II, 926-7 )". 

Wilson records that "Mr. George Trebeck was a young 
man on the threshold of life. ... His father.. .had been a 
solicitor in London, and had settled in the same capacity in 
<3alcutta. ... George, who had a turn for advonture, accom- 
panied Mr. Moorcroft. ... To him the geographical details 
were intrusted. ... He was able to keep a regular field book, 
whioh he did until the party quitted the Punjab. The 
information he records is minute and accurate" [ 452 ]. 

Started svy. at Bilaspur, July 1820, carrying it 
to Leh, and later survd. other routes to all parts of 
Ladakh. 1822-3, extended svy. through Kashmir, 
Punch, Rawalpindi, and Peshawar to Kabul, where 
his insts. were stolen [ 43-4, 486 ]. 

On return march from Bukhara in Aug. 1825, 
whilst Moorcroft visited Andkhui, Trebeck "moved 
to Mazar ; after an interval he was siezed with fever, 
.and died after four months suffering" 3 . 

Bumes writes that when he passed through Mazar 7 years 
later, "One of our companions, a Hajee, [ had ] attended 
him on his death-bed, and conducted us to the spot in which 
he is laid, which is in a small burying-ground eastward of 
the town, under a mulberry tree. 

"This young man left a most favourable impression... 
throughout the country, ... and I could not but feel for his 
melancholy fate. After burying his two European fellow- 
travellers, he sank, at an early age, after four months 
suffering, in a far distant oountry, without a friend, without 
assistance, and without consolation". 

Burnes notes that the local people had taken 
possession of all the property left, " horses, camp 
equipage, money, and... printed books ". But many 
books and papers had already reached Moorcroft's 
friends in India [ 487 ], and when Dr. Lord visited 
Mazar-i-Sharif in 1838, he had no difficulty in 
recovering practically all the remainder. He found 
amongst "a pile of loose accounts" a note in Tre- 
beck's writing; "Sept. 6th 1825. Arrived Balkh 
Aug. 25th ; Mr M. died Aug. 27th". 

On pubn. of Wilson's narrative, 12 copies were presented 
by the Directors to his bro. Chas. Trebeck, who was in 
London March 1841 ; JASB. X, 1841 ( 501-2 )*. 

TRUMAN, Avery. Mad. Inf. 

b. 13-12-1786. d. 2-6-31, Kottora, 

Nagpur. 



Ens. 15-12-08 ; Lieut. 4-10-13. 

Son of Avery Truman, of Stowell, Glos. 

July 1812, MM 1. cl. n [ II, 321 ] ; on fd. evy. Jan-May 
1814 j 1816, on svy. of passes in Beror and Nagpur Terri! 
tones ; d. in camp soon after svy. began [ 84 ]. 

TURNBULL, Thomas. Asst. Rev. Survr. 
b. 1781. d. Madras, 2-6-31. 

Appce. 3-6-1794. 

From survg. sch. to survey — Devicottai, 1797 -8 
[I, 109 n.i, 114, 195, 284 ]— Dindigul, 1798-1804 
[II, 140 ]— Tanjore, 1805-10 [II, 145-7 ]— Madura, 
1811-4 [II, 140, 164]. 

1815-6, in oh. re-svy. of Dindigul [ II, 140, 352, pi. 
13 j III, no, 373, 400 ], moving to Travancore in Nov. 
to work under Ward [ 106-7, log, 511-2 ], who writes • 
"I have found him to be a very useful and intel- 
ligent man. ... Now far advanced in life, ... eyesight 
...very bad. This misfortune. ..does.. .disqualify him to 
follow the duties of a Surveyor ; yet. ..I have that con- 
fidence in him. ... He could be in charge of a party of 
the young men, merely to see them do their duty. ... 

"He would be of great assistance in making translations 
of any Histories we may. ..collect, from his knowledge of the 
languages, & in drawing up materials for the memoirs ; but, tu 
to expect him to survey is almost absurd, tho' he may bo 
anxious & willing, yet the work he may perform must always 
remain as a matter of doubt as to its accuracy " 6 [ 109 ]. 

On close of the svy., Dec. 1820, was sent to Tin- 
nevelly with interpreter Nital Naymal to prepare 
statistical account of that dist., his health and eye- 
sight having for some time prevented him from plane- 
tabling [ in n.i, 167, 320-I ]. 

1822, brought into Madras, and emp. on instrn. of 
appce. survrs., being still so emp. in 1830 [ 208, 374, 
377 ]. His son Wm. Henry served the dept. from 1827 
till his death in 1853 [ 386 ]. 

Van HEYTHUYSEN, Henry Thomas. 

Mad. Inf. 

b. Kent, 27-2-1792. d. 18-5-82; 

Mi., Southborough, Kent. 

Ens. 25-0-11 ... Capt. 25^-25. invd. 0-3-29; 

ret. 24-6-36. 

Son of Gerard Levinge Van Heythuysen, clerk in Court 
of Chancery, and Amy, his 1st wife. 

m., St. Pancras, 5-4-32, Marry Ann, dau. of John Sich 
of Chiswick. 

1822-3, survd. route of his batt. from Orissa, through 
Cbattisgarh, to Nagpur, making wise comments on the 
country and people ; met Roughsedge [ II, 439-40 ]. Though 
fdbk. carefully kept, with very clear sketches [4fo], 
Montgomerie found "the desoriptive part...tolorably good, 
but the protraction does not at all agree with the register of 
bearings, and none of the bearings differ from each other 
less than four points of the compass. Capt. Otto says that, 
as far as he remembers, Mr. Van Hoythuysen destroyed the 
whole of the Guides' Routes"'. 

VOYSEY, Henry Westley. Asst. Surg. & 
Geologist, d. 19-4-24, nr. Sulkia Ghat, 

Howrah. 

Hospl. Asst. k Asst. Surg. hm. 69th Ft. 12-5-15— tr., 
without joining, to 46th Ft. 29-7-19 to 1st Ft. 30-3-21 — 
half pay, 6-2-23. 



'As J. Oct. 1826 ( 491 ) ; HMS. 669 ( 38 ) ; JASB. XI, 1842 ( 1135-57 ). 'wrongly described as German by Holdioh 
<439). • Moorcroft & Trebeck, I ( xxv-vi ). 'JASB. VII, 1838 ( 885-8). ' DDn. 158 ( 206), Anjengo, 28-3-17. "DUn. 
202 ( 105 ), 14-4-25. 
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Appd., 8-5-18., Surg. & Geolgt. GTS. 1 ; joined 15-12-18 

[1,238 ]. 

Memoir by H. H. Wilson, Oriental Qy. I, 1824; re-pub. 
As J. xvm, 1824 ( 590 et$eq); m, 1826 ( 282 et stq ) ; J MB. 
X to im, passim. 

"Educated for tbe medioal profession.. .both in the sohools 
of London and Edinburgh. On his joining the army he 
served some short time on the Continent in the campaign that 
was so gloriously terminated by the victory of Waterloo. 
He accompanied the troops to Paris. ... 

11 Early attention. ..to mineralogy and geology. He 
studied these sciences under Professor Jamieson and [ aocd. ] 
...the celebrated geologist Maculloch 8 in one of his visits 
to the west coast of Scotland and the Western Isles. ... A 
sound chemist. ... 

"Accompanied his regiment to the Cape of Good 
Hope, where he was induced. ..to come to Bengal. ... 
Scientific and literary attainment. ..secured him 
friends in Calcutta. ... His belonging to a corps not 
in the country rendered it difficult. ..to employ his 
talents advantageously. ... After some time, however, 
he was attached to the survey under the late Colonel 
Lambton, as Surgeon and Mineralogist [ 225, 264-5, 
352, 401-2, 466 ]. 

"Besides his professional and miueralogical acquitments, 
Mr. Voysey was well grounded in Natural History. It was 
during liis stay in Calcutta that the French naturalists, 
Messrs. Diard and Du Vaucel, pupils of Baron Cuvier[ 272-3 ], 
arrived at tho Presidency, and Mr. Voysoy's knowledge of 
their language, as well n.s a similarity of tastes, united him 
with them in all their early researches. He had also a good 
knowledge of Botany* and. ..his attachment to the survey 
could not fail to yield an abundant harvest. ... 

"Mr. Voysey joined the survey in the end of 1818 " [ 325 ]. 
Other testimonies to his talents arc h> ft by a fellow student 
at the General Hospital at Aberdeen, who records that during 
his two years at the hospital and the Alarischal Coll., Voysey 
had already shown a strong bias towards Natural History. 
Another friend had met him "at the Cape of Good Hope, 
whilst he resided in the family of Mr. T. Sheridan" 3 . 

He joined at Hyderabad 15-12-18, and a few 
weeks later accd. Lambton and Everest into the field 
[ 227-9, 231, 265, 442 ]. "By the mjddle of 1819 he 
was fully occupied, not only with geological collec- 
tions and reports, and a map he had then commenced, 
but with the operations of the survey. ... He soon 
qualified himself to give effectual assistance. ..as a 
surveyor, and was. ..often sent out to take detached 
points and particular stations [ 232, 244, 249 ]". 

The following is taken from his account of a 5 mo. tour 
during 1820; "I returned to Hyderabad in the middle of 
April with a very severe intermittent fever. As the moon 
approached the full 1 recovered, but had a relapse the next 
lunation. I was forced. ..to prepare specimens and a report 
of my Geological map. ..notwithstanding my fever and, as 
soon as I had finished and despatched it, I went out again to 
the hanks of tho river [ Godavari ]. 

"I remained out until September, making considerable 
additions to the Geological map, ... and returned in the 
middle of tho month. 1 had not boon a week at home 
before a relapse of fever occurred, wliich enfeebled me com- 
pletely ; nevertheless, as a party was going out under a Sub- 
Assistant to those interesting mountains, tho Nulla Atalli, 
...south of the Kistna, I. ..sot out to join them [ 227 J. 

" On tho way, forgetting, in my wish to oompare baro- 
metrical and trigonometrical heights, that I had beon ill, 



I asoended an old hill station of Col. Lambton's...and« a), 
though I gained a very satisfactory result, I was again 
attacked by my complaint. As soon as I was able, I travelled 
towards Madras for the benefit of the sea air, but when I 
was only forty miles from the pagoda of Perwattam, I left 
my baggage, and determined at all risks to visit it. I was 
the third European who had ever been there. The Sanyasi 
who performed the service of the temple recollected Colonel 
Mackenzie "*. 

It was of this journey that Lambton wrote to De Penning, 
13-11-20; "Doctor Voysey is now so ill of the fever that I 
have given him leave to go to Madras, and he will set off in 
a day or two. It was hiB intention to fall in with you, ... but 
I have advised him to get to tho sea coast as soon as 
possible. ... As you seem to be pretty healthy in camp, his not 
joining you will not be of much consequence". And again, 
26-12-20; "I have heard nothing of Dr. Voysey since. ..he 
arrived at Kurnool. He had had repeated attacks of the 
fever, and intended resting a few days, and writing to me 
when he got better, but X loft it to his own judgement 
whether to do that, or to proceed to Madras" 6 . 

After Everest's departure to the Cape on mc, 
Lambton looked continually to Voysey for asstce., and 
after Everest's return sent him on an independent 
mission to report on the country to the north, travel- 
ling via Calcutta, and picking up the line of the 
Great Arc southwards from Agra. At the same time 
Lambton "endeavoured to obtain.. .his official appoint- 
ment as assistant to the survey [ 265 ] 

"In prosecution of this claim. ..Mr. Voysey Visited Calcutta 
in the end of 1822. He was also charged with...a preparatory 
journey thro' Malwa and Goandwana, in order to lay down 
the line most elegible for the progress of the Trigonometrical 
Survey from Nagpur to Agra [ 236, 243-4, 4 J 4» 438, 467-8 ]'*. 

Lambton was the more anxious to improve Voysey's 
financial position as his appt. to the svy. debarred his 
promotion in the British service. He writes, 19-6-22 ; 
"Mr. Voysey'a income is very limited compared with the 
expencee. ... The instruments.. .are very costly. ... Hia situ- 
ation as an assistant surgeon in a King's Regimont will 
subject him to constant changes, having already been in 
four, and as many times superceded. ... 

11 1 shall add his great application of late to practical 
mathematics, in which he has made such progress as to be 
eminently useful.. .without any hinderance to his own pro- 
fessional avocations. ... I. ..request that he may be appointed 
as Assistant on the Great Trigonometrical Survey of India, 
and receive the usual salary of six hundred ( G00 ) sicca 
rupees per mensem in addition to his allowances as surgeon 
and geologist [ 265, 268, 326. 352 ]. 

" Had I not boon assisted by him when I was at Ellichpoor 
[ 8, 232 ], I should have lost a season, ... a dead expence to 
Government, overbalancing the amount of many years 
additional income to Air. Voysey "•. 

Voysey appealed against Govt.'s refusal; " I have never 
drawn the allowances of Assistant Surgeon, my sole receipts 
exclusive of the salary of Surgeon and Naturalist to the 
Survey being 9*1. Rs. SO. I have heen at considerable 
expence for necessary instruments and books, for which I 
have received no remuneration, aud I have taken several 
journeys. ..when the survey has been in quarters at Hydera- 
bad, for the sole purpose of collecting materials for a geological 
map, and with no other assistance than my own means 
afforded, vie., 080 Rs, per mensem. ... 

"I have been frequently employed by Colonel Lambton 
in various surveying operations, not at all coming within 
the sphere of my duties as Surgeon and Geologist. ... In the 
course of my present long and expensive journey [ Hyderabad 
to Caloutta ]...! have had, and shall oontinue to have, many 



1 John Ross having d. 15-2-18 [ 225, 499 1. a Robt. Jamieson ( 1774-1854 ) ; mineralogist ; DXB. ; Dr. John MacCnllooh 
< 1773-1835 ) ; geolgt. to OS. 1814; Presdt. Geol. Soo. 1816-7 ; FRS. DZfB. *Tom Sheridan ( 1775-1817 ) Colonial Treasurer, 
Capetown; son of R. B. Sheridan (1751-1816), playwright; both DNB. *cf. Mackenzie's paper, At B. V. (303-14). 
*DDn. 92 ( 155, 162). «ib. (231-3); 171 ( 123-i ), 19-6-22. 
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opportunities of increasing my geological map, and of per- 
fecting my barometric sections [ 266, 467 ]. 

"My duties as Surgeon, in the meantime, are performed 
by my Assistant, under the friendly care of a surgeon resi- 
dent at Hyderabad, and will be resumed by me when I 
rejoin. ... Should, however, His Excellency. ..think the duty 
of Surgeon incompatible with those of Geologist and Assis- 
tant Surveyor, ... my duties as Surgeon may cease, and be 
replaced by those of Assistant to the Trigonometrical 
Survey" 1 [ 402, 445 ]. 

Govt- was firm in refusing to allow the double pay, 
but granted him "an extra allowance on account of 
. . . travell ing expences during . . .deputation . . .from the 
headquarters of the Survey, Rs. 200 per mensem" 2 . 
They were equally firm in refusing a later appn. 
made by Everest [ 265 ], and this time Voyaey 
insisted on resigning, 11 in consequence of a most 
urgent necessity of visiting England on important 
private affairs". ... I have never been successful in 
obtaining an appointment to the Honorable Com- 
pany's Medical service, and therefore I have no right 
to.. .furlough. He asked, however, that if he should 
get such appt. "on. ..return to India" his services in 
the GTS. should not be forgotten 3 [ 9, 245, 444 ]. 

He left Ellichpur 6-1-24, and travelled via 
Nagpur, and then by Jackson's new road to Midna- 
pore [ 2 7-8, 462 ], but he had been sick when he started, 
and died on the way "being brought dead in his 
paLkee to the Howrah ghat, in a state which showed 
that he must have died nearly 24 hours previously. 
The date of the commencement of his fever is noted 
in his journal". He passed through Sambalpur on 
March 1 1th — Saraikela, April 6th — He had crossed the 
Subarnarekha when his journal closed, April 12th. 

Another account says that ''he was taken ill at Coliapal, 
a little to the west of Jehanabad, about the 14th inst. On 
the 16th ho appears to have reached Captain Wilson's tents 4 
at Xootan Ganga, and he proceeded for Calcutta on the 
evening of the 18th. The malady had, however, become so 
violent that he expired in his palanqueen before the bearers 
arrived at Sulkia Ghat at two o'clock on the 19th instant". 

We are told that "he had.. .a very correct acquaintance 
with Hindooatanec, some knowledge of Sanskrit, a familiar 
insight into the characters and habits of the natives of India, 
and considerable conversancy with their history and supersti- 
tions". Besides his official papers were one on diamond 
mines of S. India> and another on the stone UBed in con- 
structing the Taj at Agra. 

"It was his design to have given a map and description 
of geology of the extensive districts in the Deckan, and 
along the Coda very and Nerbudda through which he tra- 
velled [ 266 ] 1 ,fl . He had gained a wide reputation, and Stirling 
( 15 n ) quotes him as reporting on " an extensive " colln. of 
specimens from Cuttack. 

His major prof, report* were submitted, the first in 1810, 
and the second dated 28-6-20, and were pub. by A>SB. in 1833.* 
Extracts from his private journals of 1818 and 1819, of geol. 
interest only, were not pub. till 1850. "After his death his 
manuscripts oame into the possession of the Asiatic Society, 
and his relatives in England had consented that they should 
be arranged and published by the Society. This was, how- 
ever, delayed for many years following the protest of Mjv. 
Ha veil 7 , the professional artist, who had given Dr. Voyaey *& 
few hints in sketching', and made some drawings for him 
and demanded some compensation". 



The geol. specimens oolleoted up to the time of his death 
were all brought into the museum of ASB. at Caloutta. In 
1841 the Curator reported that he had found " three more of 
Dr. Voysey's notebooks amongst the papers of Mr J. Prinsep" 
and again, 19-7-42, " Having examined attentively the five 
books of Dr. Voysey's notes, there is in them much geological 
information of the very highest interest". It was further 
found that with Voysey's report of 8-8-21 ( bpc. 21-8-21), 
he had forwarded a geol. map, that had been passed to the 
Directors. Ref. was made to Loudon, and the map which 
oovered part of the country between the Godavery and the 
Kistna was sent out to the ASB. It oould not be found for 
the centenary celebrations of the Geol. Svy. of 1951 s . 

WADE, Claude Martine. Ben. Inf. 

b. p Bengal, 3-4-1794. d. 21-10-61, 
Queen's Sq. Bath ; mi. Bath Abbey. 

Ens. 20-7-12 ... Bt. Lt Col. 23-7-39 ; ret. 1-5^4 ; 

Hon. Col. 28-11-54! 

Son of Joseph Wade, Lt Col. Ben. Inf.. and Maria Anne 
his wife ; named after M Gen. Claud Martin, of Constantia 
Lucknow ( I, 353-i )». 

m., Bath, 7-8-45, Jane Selina, dan. of Thos. Nioholl, Ben. 
Art. 

Kt. ; CB. ; both awarded 1889. 

DNB. ; DIB. ; Oriental Club. ; 10 Tract. 218 ; Hodson 
IV ( 362 ) ; 

DDn. 191 ( 323 ), 17-8-21, appd. to officiate as ASG., 
Calcutta ; extended till Sept. 1822, SG. writing, 19-12-21 ; 
"I have derived much useful assistance of from the exertions 
of Lieut. Wade, who. ..has been employed in various.. .duties, ... 
but particularly" in preparing journals and fdbks. for CD. 
[ 292, 309 ]"">. 

1831-4, with asstce. of Nathl. Hodges as survr., 
mapped Sutlej R. from Ferozepore to junction with 
Indus at Mithankot ; Mitio. 160 ( 4-6 ). 

From 1823, Diplomatic Agent at Ludhiana, responsible 
for contact with Ranjit Singh. Conducted negotiations 
which led to Afghan war of 1838-9 ; oomdd. column that 
forced the Khyber and ocoupied Kabul, 1839. 

1840-44, Rcsdt. at Indore and fa. Milwa. 

WALKER, John, junr. Cartographer, 
b. 1787. ' d. 19-4-73. 

Eldest son of John Walker, senr., engraver and c&rto. 
grapher, who had worked privately for Alex. Dalrymple 
[ I, 33 0_I ]» officially under him at Admiralty from 1798 ; 
"name given to an Arctio cape. He left the Admiralty in 
1831, andd. 26-7-31, leaving 4 sons, John, Michael, Thomas, 
and Charles, who all followed their father's profession". 

Markham ( 405-8, 432 ) ; Dawson, I. 

1825 ; pub. large map of India. 

From 1825 John Walker, junr., undertook produc- 
tion of the sheets of Indian Atlas, J-inch scale, and 
completed by 1868 a total of 84 from material sent 
home from India [ 286, 295-6 ]. Produced many 
other maps, and from 1836, succ. Horsburgh aa 
Hydrgr. [ 74, 434, 462 ]. 

Markham writes that "the amount of judgement 
and ability he brought to the great task is shewn by 
the often disputed, but ever approved, excellence of 
hia work ; and there has always been the highest 
testimony to the accuracy and excellent Btvle ""\ 

Dawson notes that he "was the depository of offloial 
traditions at the India Office extending over half a century, 



' DDn. 64 ( 104 ), 25-9-22. ■ BOC. 26-9-22. 'DDn. 205 (4), 1-1-24. 'John Wilson ( 1788-1844 ); Bon. Inf. lbW-Mj 
with Hill Bikiars 1823-5. * At J. XVII, Jan. 1824 ( 49 ) ; XV111 ( 59 1 ). • J ASB. II, June 1833 ( 298 ). ' Wm ;"JJ, 
I 1782-1857 ) ; with Amherst's mission to China, 1816 ; India 1817-25, DNB. »JASB. X, 1841 ( 415 ) ; XI, 1842 ( 864, 89* J , 
XIII, 1844 ( 853-62 ) ; CD to B ( Pub ); 1-11-43 ( 30 ). • Hill ( 129 ). "> DDn. 198 ( 176 ). "Ocean Highway) ( 81 ). 
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and his well-stored memory frequently proved of great 
value to his successors". 

WALPOLE, Henry [ II, 448 ]. Mad. Inf. 
b. Lisbon, 2-10-1787. d. 29-1-54. 

Lieut. 21-9-04 ... Col. 18-4-42 ; comdd. various 
bdes., Madras Presdoy., 1841-52. 
SG. India, 1829-30. 

Son of Hon. Robt. Walpole, Ha. Envoy to Portugal, and 
Sophia his 2nd. wife. 

m., Madras, 21-8-34, eldest dau. of Maj. C. F. Smith, 
Mad. Est. 

1805, mmi. cl. I [II, 320]; 1811-5, Asst. Inatr. 
at mmi., then taking furl. ; mmc. 19-8-19, permitted 
to return. 

1818-20, Mackenzie tried without success to secure 
his services for svy. [ 341 ] ; Mao. 1-7-23, sick leave 
to England, arriving 2-12-23. 

1829, largely owing to Trover's support, Bentinck 
selected him to be SU. and he assumed office at 
Calcutta as Maj., 30-10-29 [301, 3!°, 342. 45 8 ]. 
handing over to Everest 8-10-30 [ 407 ]. 

Later, MS. to Govt. Madras, and bde. comdr. Pslaverara. 

WARD, Benjamin Swain [ II, 448-9 ]. 

Mad. Inf. 
b. 1786. d. Cape Town, 19-6-35; 

mi. St. George's cem. 

Ens. 27-8-08 ... Maj. 21-2-34. 

Son of Francis Swain Ward, Mad. Inf., artist, who d. 
Negapatam, 4-3-1794. 

m., Capetown, 24-5-25, Johanna Regina, aged 16, yst. 
dau. of late Johan Christian Disandt. of Halle, of Saxony, 
by his wife Maria, dau. of Cnrel Fredk. Gcore, formerly of 
Hamburg, and wid. of Carel Bestendig. 

Appce. at Obsy. survg. school, 22-11-1798 [II, 
352 ] ; to Mysore svy. April 1801 [ II, 344 ] ; sub-usst. 
from Sept. 1805 ; March 1809 to Oct. 1810 on svy. 
Ceded Dists. [ II, 153 -4 ]. 

moo. 31-7-10, admitted "Cadet of Infantry", his 
comn. being subsequently antedated. 

ib. 12-3-11, posted to SGO., Madras, for ch. of 
drawing office [ II, 303 ; III, 105, 339, 465 ]. 

Feb. 1816, appd. to ch. of Travancore Svy.; leav- 
ing Madras 13-8-16, arrd. Dindigul 14th July to close 
that svy. and pick up survrs. ; 16th Aug. arrd. 
Travancore [ 4, 94, 105, 474-5, 5°8 ]■ 

Travancore was an exceedingly hilly country, covered 
with tropical jungle ; extracts from Ward's letters to 
Mackenzie tell of some of his troubles [ 106-9 ] ; 

15th Jan. 1817. My legs are vory sore & considerably 
swelled, owing to the bites of a speoies of tick among long 
grass near water ; so very small, they can only be observed 
when orawling on the surface of the skin". 

5th. Feb. "My legs were in & bad way ; they continue to 
he more painful, and the sores gradually inorease, both in 
size & number. I begin once more to be alarmed. Should 
thoy beoome worse, I will. ..go to Trivandrum for medical 
advice, whon I fear I may be detained, rouoh to the disadvan* 
tage of the Survey, which is by no means getting on well". 

2nd. March. "My legs, tho' tbey have been very bad of 
late, are now.. .almost well, with the medioal assistanoe I 
have reoeived". 

2nd May. Reports that many of his assts. are eiok with 
fever ; " From hence I prooeed north with the triangles, ft 



then s.w. towards Quilon. ... I went in there for a day oa 
the 4th of last month.. .with regard to a house I purchased 
for my accomodation during the rains, in the compound of 
whioh I am building a large temporary.. .office. ... I waited 
on the Resident to request he would allow me a further 
number of peons, as I find these are the most useful 
people" [ 109 ]. 

18th. June. When I was at Coutallum last year I had no 
conception it was a place of very great antiquity. ... I am 
almost certain you will be highly pleased were yon here 
[ at Kuttalam ]. The climate is so delightful, & the country 
beautiful all round, & such a number of curious Hindoo 
buildings & inscriptions, that your time will be perfectly 
occupied, & above all, I think it would be of the utmost 
service to your health [ II, 144 

During the height of the rains he was called off to svy. the 
disputed boundary with Tinnevolly [ 107-8 ] ; Riddell writes, 

26- 11-17; "There has been a story of Ward's having been 
killed by a wild elephant [ 108 ]. I disbelieve it entirely 
because I have no report from Aikin, the assistant along with 
him, and because Peter [Conner ], who has been frequently 
heard from since that time, makes no mention of it. Should 
the rumour.. .be well grounded, I shall direct Conner, who 
is on his road thither, to take charge of the survey. ... I 
think there can be no truth in it" 2 . 

Mackenzie hoped "the story about Ward is not true; his 
being sent on that business at the time I never approved 
of. ... As far as I could understand it was suggested by 
Captn. Blacker ; I think he told me so himself here [ 107-8 ]. 
I hope, however, poor Ward has escaped. It would not be 
the first time, as he & I fell in with wild elephants more 
than once on the survey of the limit with Wynaad, 
[in 1804-6; II, 107; III, 108], but they were drove off by 
lights 3 . 

The danger from wild elephants is a very real one to lonely 
survrs. to this day, but could no doubt be exaggerated, and a 
para, from Rules for Bombay travellers through Malabar to 
ike Neilgheery Bills, dated 1840, reads ; "A very general 
practice prevails here of natives attempting to frighten 
travellers by reports of wild elephants, etc., in order to 
induce the traveller to hire them as a guard. If their trick 
succeeds they accompany the palkee, shouting out and 
firing off guns now and then to show their valour, and there- 
by prevent the traveller from sleeping all night. There is 
not the slightest danger from elephants who but very seldom 
cross this road, and when they do always make off direotly 
they seo a light or hear the noise of bearers" 4 . 

Conner joined the svy. at Quilon, 22-12-17, to 
work under Ward's direction, though senior in army 
rank [ 340 ]. In describing their interview with the 
Resdt., 5-1-18, Riddell thought Conner would be 
better able to state the Survey cose, as Ward was 
"too unobtrusive" [ 408, 433 ]. 

The following extracts are taken from Ward's most 
interesting Memoir of the Survey of Travancore and Cochin 
pub. 1391 s [ 106 11.4 ] ; 

loth. Jan. 1819. "On gaining the summit the guide 
deserted. There being several paths, ... on running down a 
slope I happened to fall into a pit covered with grass and 
brushwood to catch elephants. My hands fortunately having 
come into contact with two of the supporters broke my fall, 
otherwise I should have been severely hurt". 

17th. Nov. "Calculating triangles, allotting and pointing 
out to the Assistant') the portion. ..to be done by each during 
the next month ". 

The journal closes 23-2-20, but he writes to Mountford. 

27- 6-20; "I am myself far from being well, as you may 
perceive from this scrawl. My legs are at present covered 
with sores. ..of a very painful nature. ... A few days ago, 
having. ..been exposed when in bed to a bleak rooming air, 
my right side has become affected, leaving me scarcely the use 
of my hand or leg, and deprived of sleep makes me quite 



'DDn. 158( 197-214 ). "Dim. 151(77 ). »DDn 156 ( 312), 23-12-17. 4 Bo Cal * Aim. 1840. « Mad. Govt. Press. 
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low-spirited. A ohange for a few days, however, will, I 
hope, restore me to my usual health and vigour, 

"Many thanks, my dear Mountford, for the purchase of 
Gibbon's Works 1 and, if you oan add to it a splendid new 
edition of Buffon'a Natural History*, I will be very thankful. 
Dispense with the powder, having procured some. ... You 
will hear again from me in a few days. I am quite tired, 
therefore exouse thiB sorawl "*. 

On Garling'a death Mackenzie offered him the 
Hyderabad svy. — "He is first on the list " — but Ward 
preferred to remain in the south, and Conner was 
sent up to Hyderabad [ 340-1, 433 ]. 

On completion of the Travancore svy. Ward moved 
his party to Dindigu], which was again found to be 
extremely unhealthy [in, 401-2 ], and he asked for 
8 mo. leave from 1-9-21 "to visit the Western Coast 
on his private affairs ". The leave was postponed as it 
was hoped that work on the Nilgiri plateau would Bet 
him right, but "his health had suffered so much from 
the fever contracted on the Dindigul hills, ... that he 
left for the w. coast on 2nd Dec. 1 . 

He was back at Coimbatore by 14th March, ami 
made an excellent job of the Nilgiri Hills [ n 1-3, 
375 ]> though in 1823 he was "compelled to run to 
Trichinopoly for medical advice. ... His complaint 
( termination of blood to the head ) has been checked 
at the date of hia last letter, and he looked forward 
to an early return to his labours" 5 . 

After starting work in Malabar he had to take 
long leave on mc. He sailed from Cannanore, 5-1 1-24, 
for the Cape, where he married. Arrd. back in 
Dec. 1825, landing at Cochin on 9th ; left his wife 
at Tellicherry, and resumed ch. of the svy. 16-1-26 

[«4. 375-6]- 

From 1-9-28, granted personal allco. of Rs. 175 aa 
had been sanctioned for Garling aeveral years earlier 9 . His 
claim was strong ; " While on survey in Travancore in 
1818.. .1 applied to Colonel Mackenzie. ..that 1 may receive 
the Bame surveying allowances as those granted to the 
late Captain Garling. ... This extra salary. ..was sanctioned 
in November 1820, ... but which 1 was only permitted to 
draw for stated periods while on the surveys of the Cardomum 
Mountains, the Cheragherry Range, and, latterly for the... 
Neelgberry and Koondah mountains [ 320, 350-1 ] 7 . 

"During the latter survey my health suffered materially 
from exposure, and 1 was under the necessity of proceeding 
to sea. ... In December last I returned to.. .Malabar. Over 
the northern portion... triangles have been extended under 
great disadvantages owing to the very woody nature of 
the country in the interior. ... To clear the summits of many 
of the hills. ..the hire of.. .coolies. ..was. ..a serious expence" 8 . 

Survey in Malabar was just as unhealthy as in 
Travancore, and Montgomerie writes, 7-11-29 ; 
"Captain Ward's health and constitution have for a 
length of time past been so much impaired that I 
do not conceive it possible that the valuable services 
of that officer can be much longer continued in the 
Department"' [ 440 ]. In spite of this he took his 
party to Madura in 1830, and then to Trichinopoly, 
and remained in ch. till 1834 when, on gaining his 
majority, ho had to leave the dept. [ 342 ]. He then 
reed, his comn. and ret. to South Africa, where 
he died the following year. 

' Decline * FaU of the Roman Empire ; Edward Gibbon, 
( 128 C ). 'from Mountford, 20-11-21 DDn. 192 ( 287 ). 
DDn. 222 ( 34 ). 'DDn. 463 (377-80), 11-10-20 & 20-3-22 
" DDn. 150 ( 2), 22-6-17. 



WATKINS, Hutton. Ben. Inf. 

b. 21-12-1789. d. Kalpi, 18-11-18. 

Ens. 13-11-05; Lieut. 17-9-08. 
Son of Thomas Watkins. 

m., 21-10-14, Maria, dau. of U.-Col. Wm. Henry Coooer 
Ben. Inf. e ' 

Hodson, IV ( 399-400 ). 

1817-8, Maratha War, April-May 1818, mbio. 81 (48) 
survd. routes of dett. of fd. army, Kunjauli to Khimlisa' 
30 m. N. of Saugor. ' 

WEBB, James Taylor. Mad. Inf. 
b. 23-1-1790. d. 4-8-38. 

Ens. 6^-10 ... Capt. 8-9-26 ; inv. in India, 

15-2-33.' 

Son of John Webb, of Carmarthen ; bro. of John James 
( 1788-25 ), also Mad. Inf. 

March 1810, mmi., cl. v [ [I, 321 ]. 

HGO. 4—5-27, appd. asst. survr., and posted to ch. of 
Hyderabad Svy., which lie held till July 1829, when he took 
leave to England on mc. [ 5, 119, 209, 342 ]. 

WEBB, William Spencer [ II, 453-4 ]. 

Ben. Inf. 

b. 21-12-1784. d. 4-2-65. 

Ens. 20-11-01 ... Capt. 9-12-18 ; rot. 29-8-21. 
Son of William and Marv Webb. 
Oriental Club. Hodson,"lV ( 416-7 ). 
1808, explored upper Ganges to within 40 m. of. 
Gangotri, and up to Badrinath temple [ II, 73-7 j 
IIIi 33 ] : 1808-12, on svy. of e. Oudh and Gorakhpur 
[ II, 33-4]; 1812-4, furl, on mc, spending some time 
at Greenwich obsy. [ II, 453-4 ; III, 44, 175 ]. 

BOO. 23-3-15, appd. to svy. Kumaun, completing 
by Dec. 1821 [ 29, 32, 44-8, 177, 293, 346, 356, 457, 
460 ]. His particular interest was to fix position 
and height of snow peaks from stations fixed by 
triangles and barometer heights [ 198, 212, 222 ]. 
He had corr. barometer obsns. regularly from Calcutta 
[ 205 ], and sent botanical specimens to Dr. Wallich 
at the Sibpur Gdns. 

He acknowledges " a copy of a motcorological diary from 
Oct. 1st to Feb. 16th 1818, which Colonel Hardwicko...hos 
been good enough to communicate. ... The journal closes, 
unfortunately, in the very middle of a period when it's aid 
was most required, as a series of barometrical observations 
were made at Kasheepoor, beginning 1st, and ending on 21st 
of the same month [ Feb. ], from which 1 propose to deduce 
the first stnlion of my survey". Webb's own barometer 
obsns. had first commenced on 1—1-17. 

He asked for an asst.; "Iam absolutely in a state of 
banishment ; it is now half a year and upwards since I have 
seen a European face, and but for correspondence I should 
run no small risk of forgetting my own language" 10 . He was 
given the assco. of Alex. Laidlaw for geol. researoh, in 
the expectation that the Himalaya would prove rich in 
mineral wealth ; but Laidlaw's work produced nothing of 
value [ 266-8, 367 ]. An asst. survr. named Tate was 
helpful only as dron. [ 329, 356, 367-8, 506 ]. 

Webb's first reports of the height of the mountains 
produced a storm of criticism from Europe, which he 
met, with support from the ASB., by giving parti- 
culars of his obsns. that proved the soundness of his 
methods and the truth of his results [ 2, 46-8 ]. 

, 6 vols. 1778-88. «44 vols. pubd. 1740-1804. ,n pn.l«» 
•from Mountford 29-9-23, DDn. 200 ( 190 ). • MMC. 21-lp-ffl. 
• DDn 218 ( 233-4 ), Cannanore, 21-8-28. • DDn. 236 ( 1" ) 
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Of the many vereiona of Webb's mops of Humaun 
[4* n.5 ]; WBio. 29 ( 1*) shews his route Ahnorsr 
to Rjiderpoor of 1808 [ of. II, pi. 9 ], and mbio, 28 
( 30 ) is an original by himself or Tate of 1819 
[ III. pi. 6 ], and shews the snow peaks [' 48 n.6 ]. 

He was much offended, just as Williams had been [ a8o, 
300, 322 ]. at the selection of Hodgson to suco. as SG. P 
and he wrote direct to Govt., 18-0-21, rosng. his post "so 
goon as the business allotted for the present rainy season shalT 
be oompletod, and the map of the survey bo ready for 
delivery, which 1 expect will be accomplished by November 
next, or December at farthest. 

"Fully aware that seniority alone does not give a valid 
claim. ..I should not.. .allude to my rooent suporoession by 
ad officer who has not been a survoyor...one half the time 
which I have, did not that arrangement — -besides the total 
destruction of my hopes over to become .Surveyor General 
— appear to attach somo stigma to my professional character. 
... It is now almost fourteen years since I became a surveyor. 
... I have never boon absent except on account of sickness. ... 
I have at all times endeavoured to execute my task skilfully 
and diligently" 1 . His resn. was accepted, but his comments 
severely rebuked. 

BOO. 25-10-21, allowed leave to the Presdcy. to propare 
for leave to Europe ; DDu. 195 ( ISO ), SO. reports, 21-1-22, 
that Webb had "'arrived at the Presidency and delivered to 
me his map and field books.. .up to the 31st December last, 
at which period. ..the Kumaoon survoy was closed". Webb 
then reported to Govt.., 2-2-22, that he had disposed of 
"all my surveying apparatus ( exoept 6 barometers and 1 
sextant )", and was on the eve of embarkation. 

WESTON, Charles Thomas Gustavus [ II, 454 ]. 

Ben. Inf. 

b. 13-11-1786. d. Calcutta, 27-5-28, 

of cholera. 

Ens. 25-10-07 ... Capt. 1-3-24. 
Son of Charles Gustavus Weston, of Now Clement's Inn. 
in., Cliunir, 23-12-23, Miss Charlotte Jane Arnold. 
Hodsnn. IV ( 432 ). 

HMO. 172 (2), survd. Chilka Lake 1812 [II, 12 ; III, 19 ] 

bmc. 9-2-16 ( 57 ), baggage master to Ochterlony's column 
on Nepal Frontier, Feb. to April 1815 ; 1816, Adjt. Rangpur 
Batt. hilqra., Titalia". 

Boo. 21-2-17, survd., Dec. 1816 to Juno 1817, area ceded 
by Nopal, on which— notes DSG. in 1848 — "little of the 
station of Darjeeling can be gleaned". 

Boo. 22-7-24, appd. Supt. and Director of Telegraphs, 
holding pust till doath [ 272 ]. 

WESTON, Edward. Nagpur service. 

Boo. 8-4-19 ; Local Ens. 1st Rampura Local Batt. [ 489 ] • 
ib. 13-3-22, "Leave to tho Provinces" from 30th April ; ib. 
17-5-22, disch. from 1-7-22 with gratuity Rs. 1,200. 

Looal Officer, Nagpur Service, 27-9-22 to 6-8-30. 

Hodson, IV ( 583 ). 

1823, appd. to svy. under Stewart, but emp. on 
svy. along Narbada valley to the N., having to break 
off before May 1824 owing to fever. Large scale 
svy. of Nagpur city [ 91 ]. 1826, rejoined main svy. 
under Norris, and emp. on plane-table svy. ; 1829, 
a long time on sick leave ; July 1830 to Maroh 1831, 
with Norris at Calcutta completing maps of the svy., 
drawing Rs. 500 pm. [ 92-3 ]. 

10-3-31, had booked passago but was still in Calcutta 
27-3-31, after Norris had sailed [ 491 ]. Had a son born, 
Caloutta, 16-8-30. 



WILCOX, Joshm. Ben. Inf. 

b. I5-7-OT. d., is IndiiiO ) 20-l-ff». 

Ens. 21-2-24 ... Capt. 24-1-43 ; Bt. Maj. 11-1-51 ; 
ret. l*-2-fl2 ; Hon. Lt Col: 29-11-6% 
Bro. of Richard Wiloox [ inf ], whose request for him m 
svy. asst. came to nothing [ 514 ]. 

m., Ludhiana, 20-D-23, Clarissa Mary Grace, dan. of 
A. P. Torckler, merch. of Caloutta. 
Hodson, IV ( 465 ). 

MBIO. Miso. 5-0-26 ; svy. of " boundary between Sirhind 

6 Punjab" ; ornamental n. point carries signature "J. Wilcox 
fecit; 4th Regt. m. 21st Nov. 1825 "; shows routes 100 
m. w. from Ludhiana. 

Sen Xegr. 286 ( 134 ) ; svy. of " town & country of Loode- 
anah. 725 yds. to inch, 1826". 

WILCOX, Richard. Ben. Inf. 

b. 31-5-02. d. Cawnpore, 28-10-48. 

Lieut. 7-12-10 ... Lt Col. 13-3-45. 

•Son of Richard Wilcox, woollen draper in the Strand, 
and Jane his wife ; bro. to Joshua [ sup J. 

m., Ghazipur, 29-7-33, Susan Jane, dau. of Geo. Wilson, 
of Ghazipur, and in will dated 25-10-48 left property to his 

7 children ; one of the executors being his "deceased wife's" 
bro., Thos. Wilson of Ghazipur. 

Hodson, IV ( 465 ). 

boo. 12-9-20, "having passed preliminary examination 
is allowed 12 months leave from his corps to prosecute his 
studies at the College at Calcutta" ; mil. student at Ft. Wm. 
Coll., Sept. 1820 to Feb. 1822. 

ib. 29-1-24, appd. asst. Rev. Survr., having joined 
Rohilkhand svy. under Bedford 5-12-23 [ 154, 332 ]. 

ib. 16-9-24, to mil. service in Assam for svy. 
under Bedford [ 3, 53, 151, 333, 423 ]. Arrd. Goalpara 
at end of Jon. 1825 ; emp. with troops, survg. river 
branches and main tributaries above Jorhat [ 54-5, 
464 ] till interrupted by loss of most of hia insts. in 
boat accident [ 54, 214, 216 ] 3 . He had, however, 
already attracted the attention of Scott [ 55-6, 501 ], 
who writes privately to Govt., 3-8-25; "Lieut. 
Wilcox is also very desirous of being allowed to 
explore the country north of the mouth of the 
Dewhung. I fear he will not be permitted to do this, 
or anything else worth notice, whilst xinder Capt. 
Bedford, there being some sort of jealousy on the 
Captain's part [ 423 ]. ... 

"If I were authorized to employ any volunteer officer 
properly qualified upon this duty, and give him the requisite 
assistance, Wilcox would go, and I know no one who is 
likolv to make a better use of his opportunities for observa- 
tion. He is a most intelligent, well-informed, young man, 
and quite zealous in the cause. Having mure than once 
written publicly on tho expediency of exploring these un- 
known regions, I have not thought it necessary to address 
you officially on the subject again" 4 . 

Gnvt.'s official approval came through the SG. who 
gave his wannest support [ 55-6 ]. Leaving Goalpara 
27-10-25, Wiloox started by exploring the Subansiri, 
which he found an unnavigable mountain torrent. 
He then moved up to Sadiya where he learned that 
Bedford had already been up the Dihang and been 
turned back by Abors [ 54-5, 182 ]. 

With Burlton as companion, and armed with suit- 
able gifts, he made several expna. between Feb. and 
June up the Dihang and rivers round Sadiya, where 



1 DDn. 191 ( 249-51 ). "78 B/7 ; 30 m. W. of Jslpaignrt M» «. XVII ( 316, 321-3 ). « DDn. 230 ( M 414 ). 
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he spent the rains learning the language and reading 
all he oould find on his subjeot [ 56-64, 427 p. After 
Bedford's departure he was left a free hand, and in 
October 1826 he started by himself exploring the Lohit 
to the east of Brahrnakhund, a most difficult journey 
from which he was turned back by the hostility of 
the Mishmis [ 58, 222 ]. 

Scott gave his whole-hearted support and recdd. that a 
second officer should assist him [ 56-7 ]. " From the arrange- 
ments which Lieutenant Wilcox has made with the neigh- 
bouring tribes, I should hope that during the ensuing cold 
weather he will be able to trace the Dehang far enough either 
to identify it with the Sanpo, or to refute the generally 
received opinion as to that river flowing through Assam, 
and that he will afterwards have sufficient time to pene- 
trate into the Barhampoobur, about SO miles eastward of 
Suddaya, and which is represented as being inhabited by a 
civilized tribe of Thibetians "". 

Wilcox now made another trip up the Dihang with 
Burlton, with little better success than before. The 
Abors were definitely hostile to any attempt to pen- 
etrate their country. Though he was now more 
convinced than ever that the great volume of the 
Brahmaputra water came down their way, he was 
anxious to visit the Irrawaddy and test the theory that 
it might be the outlet of the Tsangpo. He and Burlton 
left Sadiya in April 1827 and worked their way over 
the formidable range that separates Assam from 
Upper Burma, and emerged at the small town of 
Putao, now Fort Hortz, where they found the w. 
feeder of the Irrawaddy, here called Nam Kiu or Mali 
Hka, a small fordable river that could not possibly 
contain the waters of Tibet. They were back at 
Sadiya 9 weeks after their start, completely worn out 
and saturated with fover, but triumphant to have 
disposed of a theory they had never believed in 3 
[ 60-3, 79, 220, 428-31, pi. 7 ]. 

Wilcox was shaken in health, but by no means broken in 
spirit, and being prevented by the Abors from tracing the 
waters of the Brahmaputra further up the Dihang, he obtained 
permission to make a more thorough survoy of the great river 
towards Bengal. He writes to the SG., 1-8-27; "It is 
only the need I hare for money ( nay, I must say. ..that while 
there remained any thing to be discovered I would never 
leave the field )...that prevents my asking permission to 
return to my duties as Revenue Surveyor in a more con- 
genial climate. But, in truth, this severo bout of illness has 
alarmed me, & I cannot help reflecting how many. ..ameers 
have been out off in Assam, &. I have doubts whether or 
not I should beg you to send me back to Moradabad — -Rs. 100 
a month is an object to me" 4 [ 217-8 ]. 

Again, 9-8-27 ; "I hope you will not take the river survey 
out of my hands ; I am very anxious to perform it", and on 
the 18th, "My map is not yet begun, and I inour the dis- 
pleasure of the Doctor.. .by persisting in. ..calculations neces- 
sary for its construction. ... I hope. ..I may have the survey 
between Goalpara & Suddeeya. I feel anxious to perform it 
because I think I know enough of the higher branohes of 
surveying.. .to give you satisfaction ( though not much of a 
mathematician )". 

Hodgson replied sympathetically ; "I will write for 
authority for your drawing salary during the rains [ 349 ]. 
I think you did well to return to Bishnauth 5 , and hope the 
change will restore your health, and that you will be able to 
persevere with your works in Assam. I do not think there 
is any chance of officers being sent back to the Revenue from 



the Oeographioal Survey. It was effected with great diffloulty 
in Bedford's instance, but you have a more important part 
to fulfil, and I hope your health will bear you out. If fever 
attacks you the only remedy is a sea voyage, I believe "*. 

In spite of ill-health Wilcox was loth to leave 
Assam. He writes to Hodgson from Gauhati, 28th 
Aug. ; "I am under some apprehension that I shall 
not be able to go to work very early in the season. 
The Doctor threatens me with either a hill or sea 
trip, if after a few days I do not get permanently 
better. The bill and sick bungalow are near, there- 
fore my choice is settled, but the road is through a 
jungle, and no bearers but the uncouth labourers of 
the country. My pulse at this moment is 120 
[ sic ] and it is seldom lower. I am also miserably 
weak in bodily power and in digestive organs. I hope 
nevertheless to fight it out" [ 400 ]. 

He asks, 28-8-27, that his bro. Joshua [ sup ] may join 
him as asst., "recommending very earnestly to your notice 
the elder of my young brothers, who draws beautifully, and 
is woll qualified by education to become my assistant". 

7th. Sopt. ; "Lt. Burlton will leave me, I believe, this 
month, & I heartily wi^h I oould till his place by getting my 
brother as assistant. ... It would be a great object and a 
oomfort to have with me a brother rather than a stranger". 

29th. Oct. I.. .return my best thanks for the interest 
you. ..express with regard to attaching my brother to me. 
He is now at Loodhceanah, and has been in the country 
about 3J years. ... The assistance, even of a beginner, would 
be of material uso in tho survey of the river, & transit 
lunar observations" 7 . 

Ho writes to Hodgson who was anxious to get the account 
of hia Irrawaddy journey well pub.; "Neither Burlton nor I 
shall object to your doing whatever you think fit with the 
journal [ 63 ]. ... I feel it almost a duty to draw up a more 
formal acoount of our journoy through those wilds, which will 
not be again visited for centuries pi^rhapH. But it will be 
a task in curnest for me ; I. ..fear to fail sadly in memoir 
writing. ... I have now been fighting against diarrbsa & for 
it taken rest & plenty of stultifying laudanum 

He withdrew to the little bungalow just built at Nongkhlao 
in the Khusi hills [64, 431]. "13th. Sept. I start for 
Nungklow on the 2nd. ... and there I do not propose to be 
idle, either with the pen or perambulator". 

He was interested in the road being made to 
Cherrapunji, and doubted whether it could ever be 
made fit for wheel traffic ; "I have seen only a small 
portion. ... I went the greater part of the way from 
Gowhutty to Nungklow in a closed palankeen ^hen 
in a weak state of health, and when on my return I 
was occupied with anxious thoughts about my ex- 
pedition. ..to the eastward. ... 

"I propose to describe what had been done to make the road 
as far as Nungklow where the convalescent bungalow has been 
built. Beyond that place, I believe, it was not intended to 
carry it. ... So much was done by a very few labourers in 
the period of my stay there, that there remained no obBtaole 
to riding up the entire ascent, where before it had been 
impracticable, or at least utterly unsafe [ 431, 464 ] 9 . <•• 

The expn. "to the eastward" had to be abandoned; 
" On the 22nd November, being very anxious to take advant- 
age of an unexpected offer of safe conduot to Moongkhoong , 
made by some envoys from the Shan government, I started 
from Nong Klow to recover strength and health to fit me for 
the undertaking, but a severe relapse obliged me to remain 
under the core of the surgeon at Bishnath, ond up to this I 
hove been unable to oarry on any other duty than copying 



1 At R. XvTI ( 340-50 ). > DDn. 219 ( 12-4 ), 26-8-26. •Journal, DDn. 226, M 470 ; AsB. XVII ( 412-53 ) ; n °*^*' 
10 Cat. ( 118-9). « Asst. Rev. Survrs. drew Rs. 250 pm. [ 350 ]. • 20 m. above Tezpur. "DDn. 220 ( 253 ), J^Tr"' 
7 DDn. 224 (65-81 ). • DDn. 214, 7-9-27. • DDn. 224 ( 105-10 ) 15-10-28. "Maingkwan, in Huhknwng valley, 92 B/11. 
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a few papora". Hla lotter continues from Gauhuti ; "1 am 
still suffering for my temerity in venturing thro* the jungles 
in May & June. Nor am I alnno in this, for here I found 
Lt. Burlton obliged to leave hia road-making to seek medioal 
aid ( ho has been liable to attacks of fever ever Binoa our 
return ). 1 waa so little benefitted by rest & medioino at 
Biuhnatb, that Dr. (J'Dwycr strongly recommended my 
proceeding at once for the Presidency, and thence to sea" 1 . 

It was high time for hiru to escape from the enervating 
climate of Assam, repeated reinfection with malaria, and 
constant temptation to bo "'up and doing". "My leaving 
the hills seemB to have been a very premature act, causing a 
complete lose of time, for had I remained there another 
month, doing well, 1 Bhould perhaps havo been gaining a 
stock of health to fit mo for active duties, whereas I.. .now 
surfer under such a deranged state of the digestive organs 
that.. .the Surgeon of the station thinks it would bo highly 
improper for me to proceed out of reaoh of medical aid"". 

HodgHon was nlarmod and asked Govt, to call 
him down to Calcutta and send him off to sea; 
"Poor Wilcox. ..is in a bad way. The wisest thing 
ho could do would be to come down, as a man in such 
a weak state can only stay to his destruction*' 3 [ 64 ]. 

Wilcox started down to Calcutta in Feb. 1828 and, 
making a svy. of the river on his way, did not arrive 
till June. After several months in the SGO. working 
on Ids map [ C4, 208, pi. 7 ] he was granted 5 mo. 
leave to Batavia from 30-4-29, rejoining 8-12-29. 
He completed his maps, and then resumed svy. of the 
lower Brahmaputra , having the asstoe. of Ommanney 
from Oct. 1830 [ 16, 64, 493 ]. 

Accounts of Ills work in Assam appeared in several 
contemporary journals, including Asiatic Researches, 
vol. 16. A complete Memoir covering 1825 to 1928 
ajjpears in As. R. xvir ( 314 -469 ), with a map of ne. 
Frontier, scale 32 m. to inch [ pi. 7 ]. 

Served later in GTS. and, from 1835 till death, as 
Astronomer to the King of Oudh at Lucknow [ 93 ]. 

WILLIAMS, Monier [ II, 456-7 ]. Bo. Inf. 
b. c. 1777, St. John's, Newfoundland, 
d. Naples, 30-11-23; mi. 

Lieut. 28-12-1798 ... furl. Nov. 1821 ; Lt Col. 
9-1-22. SG. Bombay, 1807-15. 

Son of George Williams*, CJ. Newfoundland, and Mario 
Monier, of Jersey, his wife. 

m., Bombay, 28-12-11, Hannah Sophia, dau. of J. T. 
Brown, of EIC/s service ; father of Sir Monier Monier- Williams 
( 1819-99 ), DNB. 

1799-1802, with Pioneers in Malabar, frequently 
on svy. [I, 132]; 1802-7, asst. to Reynolds, SG. 
Bombay, at Surat, being promoted to Deputy 
[ II, 323 ] ; and, from 2-3-07, succg. as SG. [ II, 306 ]. 

On abolition of post of SG. Bombay, Williams 
protested, without effect, at not being selected to be 
SG. of India [ 306, 457 ] ; He even persuaded friends 
in England to protest direct to India Ho., and on the 
Directors refusing to consider such irregular appn., 
submitted a lengthy petition dated 10-8-17 ; "The 
surveys... were. ..continued under the direction of 
your memorialist in the same manner as before. ... 
All the officers. ..continue in the receipt of their 
former allowances, under your memorialist. ... 

" Your memorialist is at present, and was before the dis- 



continuance of his pay as Surveyor General, in reocipt of 500 
rupees per month as a member of the Revenue Survey Com- 
mittee" [351 ]. He went on to ask for " the allowance usually 
granted to an officer at the head of a survey, from the time 
he ceased to draw the pay of Surveyor General and pointed 
out that he had "nearly completed nineteen years serviee in 
India, without having been once absent from duty on account 
of ill-health ; and never on leave but for six weeks in the end 
of the year 1814, when every officer in the Departt. was 
disabled by a fever which ragod in Goojerat" [280]. 

He continued as member of the Com. of Rev. Svys., 
holding ch. of rev. svy. at Broach, and later of 
Gujarat, and continuing to act as adviser to the 
Bombay Govt, on all svy. matters [5-6, 122, 131, 
169-70, 292, 321-z, 343 ]. Besides his rev. svys. hi3 
most important fd. svys. had been those of Gujarat 
carried out during 1809-10 [ II, 170-3 ], and svys. of 
the Ghats and the Atavisi to the E. of Daman, mode 
in 1816 [ 122-3 ]• Took particular interest in pre- 
paring a revised e In. of Reynold's great map, whioh 
he completed in 1821 [ II, 284-5 ; ILI, 279-80 ]. 

In 1820 he called attention to his memorial of 1817, "I was 
not honored with ufi acknowledgement, ... and. as noanswer... 
ha9 yet come from England, even by the late arrivals, I am 
apprehensive that it was never transmitted, ... That the 
duties of Surveyor General were important is acknowledged. 
That they were discharged by me with advanta^ to the public 
service, I appeal to the records. ... These duties have been 
continued unaltered in my hands up to the present dav. ... 
In addition to these I have been employed on two Missions, 
one to the petty state of AnngTia, and the other to that of 
Mandvee, but without receiving or desiring any reward. 

"Captain... Sutherland. ..has since met with groat advance- 
ment ; six other olticers...were also continued on a footing 
quite unaltered. ... I alone have suffered. ..loss". 

He was thereupon given authority to proceed by 
sea to Calcutta on duty, with a copy of the great- 
map, and represent his case in person to the Supreme 
Govt. He suggested tliat he might obtain further 
map material from the depots at Madras and Calcutta, 
and that the Directors might allow him to continue 
work on it after his return to England*. 
By the time, however, that the map was ready, 
news came of Hodgson's nomination to succeed as SG., 
and in disgust Williams abandoned his visit t" 
Calcutta [ 280, 300 ]. 

The map was sent without him, with an appreciative 
letter from Bombay Castle ; " At the inspection of it, previonslv 
to its being packed for Calcutta, the Governor in Council was 
struck with the carefulness, distinctness, and beauty of the 
execution, and he trusts that Major Williams will be considered 
as entitled to the approbation of His Lordships in Council 
for having brought so extensive and valuable piece of Geo- 
graphy to a completion. ... Major Williams has superintended 
the execution of the work gratuitously"*. 

He pressed again for special allces. as head of the Survey, 
and for refund of aotual expenses [ 322 ]. Gov-t. agreed that 
an allce. of Rs. 80 pm. should be granted for the cont. expenses 
of the last G years, and reedd. to the Directors that he should 
be given a special salary equal to that of the ASG. at Madras. 
After long delay the Directors authorized an additional allce. 
of Rs. 200 "from tho period of the abolition of the office and 
salary of Surveyor General". 

He insisted on his resn. and the following appre- 
ciation was issued from Bombay Castle, 17-11-21 ; 
"The Hon. the Governor in Council permits Major 
Monier Williams, ... Superintending the Revenue and 



1 DDn. 224 ( 87 ), 1-1-28. *DDn. 214, 15-12-27. » DDn. 231 ( 77 ), 14-1-28. «from Williams 15-11-20. a* MC. 
352/1820. ■ DDn. 101 ( 345 ), 26-7-21. 
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Topographical Survey of Quzerat, to resign that 
situation, and to proceed to England on his private 
affairs [ 322, 343, 435 ]. ... 

'"The Governor is happy to bear testimony to the extra- 
ordinary zeal and ability manifested by Major Williams in 
the course of the survey, ... the result of which has afforded 
...a great body of authentic and valuable information. ... In- 
dependent of the immediate duties of his office, the Governor 
in Counoil has been frequently indebted to the public zeal 
and geographical knowledge of Major Williams" 1 . 

WOTHERSPOON, William. Mad. Engrs. 

b. 13-8-1793. d. nr. Nagpur, 15-1-17 ; 

mi. Sitabaldi oem. 

Eua. 27-7-11. 

Son of John Wotherspoon, inerch. GIoscow, and Joan 
Gross his wife. 
Crofton, 1(3). 

Oct. 1816, with Doveton's force on svy. of passes e. of 
Wardha R. [ 83 ]. 

WRIGHT, Charles Robert. Bo. Inf. 
bapt. 3-3-02. d. Poona, 13-4-20. 

Lieut. 3-1-19. 

•Son of Capt. Charles Wright, coradg. a cadet co. at KMC, 
and Harriet his wife. 

DDn. 115 ( 171-4), 4-2-20, asst. on Deccan Svy. [ 125-6 ]. 

WROUGHTON, Robert. Ben. Inf. 

bapt. 3-8-1797. d. Fatehgarh, 14-2-50. 

Lient. 1-8-18 ... Maj. 29-7-18 ; inv. 31-7-19. 

Son of George Wroughton, formerly attorney of Calcutta, 
Comdt. of Wakefield Local Militia, and Diana his wife ; bro. of 
H. F. Wroughton, Ben. Inf. 

m., Berhampore, 31-12-19, Sophia Eliza Amelia, dau. of 
Col. Wright. 

ed. Addiscombe, 1813-5 ; Chatham till Dec. 1816 ; selected 
for Engrs. 13-11-15 j tr. to Inf. Deo. 1816. 
Hodson, IV ( 533 ). 

April 1818, on svy. of Matabhanga R. [ 151-2, 425 ]. 

bgo. 19-10-21, appd. Asst. to Rev. Survr., Gorakh- 
pur [ 151, 333 ] ; ib. 12-2-24, promoted Rev. Survr. 
in eh. [ 152, 332, 455 ] ; ib. 16-9-24, Burmese War, to 
mil. service, joining Arakan force under Schalch 
[ 68-9, 151 , 333, 435 ] ; survd. route to Arakan capital 
— distinguished service at capture, 1—4-25 — spent six 
weeks on a svy. of city — Mentioned in dispatches 
[ 181-2, 199 ]. 

"To Lt. Wroughton of the Survey Department I am 
particularly indebted, not only for the reconnaissance he 
made when we neared the enemy, but especially for dis- 
covering the piths by whioh Brigr. Richards with the column 
under his command gained the right of the enemy's position ". 



After the night attack, "at J past 11, the appointed rocket 
signal was thrown up, and Lieut. Wroughton... returned 
from the height, bringing the grateful intelligence that, tho' 
the fire of the enemy had been heavy, tho stockade had 
been gained without a man on our side being killed" 8 . 

June to Oct. 1825, on sick leave to Benares ; Xnv., uppn 
from Barrackpore for tr. from Arakan refused by SG. for lack 
of mc. ; 25-12-25, co. at Cheduba reports ; " Lieut. Wrouahton 
survoyor to tho South-East Frontier, having arrived at this 
island in the brig Brangham. This vessel. ..was bound to 
Arracan, but in consequence of the late severe gale was driven 
in here in distress, having lost her masts. Lieut. Wroughton 
has not been able t*> leavu his bed since his arrival here, and 
still continues in a precarious state. ... I. ..enclose a medical 
certificate"'. 

28-1-26, reports return to Barrack-pore. bgo. 
17-2-26, re-tr. to Rev. Svy., to resume duty at 
Gorakhpur [ 160, 165, 299, 365, 370, 388-9, 474]. 

Oct. 1830, after promotion to Capt. and close of 
Gorackhpur svy., reverted to regtl. duty at JIuttra 
[ 152, 213, 334, 342 ] ; re-einp. on svy. April 1832. 

1844-7, DSG. and Supdt. Rev. Svys. Bengal. 

YOUNG, Robert. Mad. Inf. 

b. 2-8-1789. d. Masulipatam, 2-7-23. 

Ens. 1-1-07 ... Bt. Capt. 28-3-21. 

Son of Rev. David Young, minister of Foulden, co. Berwick. 

m., Madras, 9-9-19, Mary Haslewood [ sic ], pr. dau. of 
Col. Joseph Hoselwood [ II, 466 ]. 

June 1807, mmi., cl. m [ II, 320]; moo. 3-8-09, sd. 
discipline " teat" of White Mutiny [ II, 314 ] ; rcsd. from mmi. 
21-1-10, on account of ill-health. 

MMC. 22-1-11, as Adjt. 25th NI., leave on mc. to sea 
"having for a length of time laboured under severe attacks 
of fever, with an affection of the liver" ; moo. 6-10-12, to 
Europe on mc. ; again 31-8-16 ; CD to M., 29-5-18, permitted to 
return ; 1819, with Hyderabad Subsy. Force. 

DDn. 149 ( 152 ), 12-10-20, reedd. by Col. Hssel- 
wood for empt. on svy., "well qualified... mathematics 
and drawing" [ 341 ] j moo. 11-5-21, to oh. of Hyder- 
abad Svy. after Conner's death ; delayed by duty as 
actg. pymr. to Nagpur Subsy. Force ; left Nagpur 
4-12-21, assumed ch. of svy. at Hyderabad 28th 
Dec. ; 16-8-22, allce. increased from Rs. 350 to 575 
pm. [ 117-8, 320, 350, 417-8 ]. 

DDn. 200 ( 75 ), 30-5-23, " compelled to leave the field of 
survey on the 4th March, from a sharp attack of the liver ; 
June 1823, granted 5 mo. leave to the coast; "a fever and 
liver oomploint contracted on the mountains near Perwut- 
tum [509] terminated his existence on the 2nd July last 
at Masulipatam, to which place he had proceeded on the 
advice of his medical attendants"' [ 5, 342 ]. 



Ms /. xin, 1822 ( 618 ). 2 Govt Qui. 14-4-25. • DDn. 213 ( 90 ). ' from Mouutford, DDn. 200 ( 222 ), 27-11-23. 



Corrigendum 



Page 482, col. 2, lines 22-3, for has been described read was first examined, 1835-6 and offer Harkness/or Seo. 
read at the request. 
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DIB. ; 422 :-I'rdk. ( 1805-02 ), Ben. Engrs. 1823-58 : CB. : Kt. ; 
DUB. ; DIB. : 74. 

Ahora, 3, 61-00, 83,»423, 427, 513-4. 

Abscess or ulcer 404, 429-30, 490. 

Absent without leave, 493. 

Abuse, 366. 

Accident.!, 38, 41. 251, 258, 201, 353 350. 451 n.9. 
Accountant, or clerk, 314 : — General, 215, 425 : — Military ( MAO. ), 
460, 504. 

Accounts :--Dcpt., 340 :— Quarterly, Svy 95, 228, 315. 319-20. 

Accuracy :— Astr. Obsns., 175-7, 180 :— GTS., 9 :— Maps, 24, 86-7, 
168, 357, 440 :— Surveys, 6, 14, 35, 56, 96, 107. 114, 160-1, 
203:— Turn., 130-1, 230, 264, 442 : c Standards of Mcjuure. 

Ackcrmnn, Rudolph (1764-1834), llthr. of Strand, London, from 
1K17 ; 298. 

Acquittance, or nominal, Holla. 313, 327, 377, 416. 
Acre, unit of measure, 152 154, 103-4, 169, 172. 
Adam, mar. aurvr., 74, 184. 

Adams, Geo.; (net. makers ; DNB.: — senr. ( d. 1773 ), 124: — Junr., 

his son ( 1750-95 I, 148, 440-50. 
Addiscomhe Coll., 330, 423, 426, 427, 432, 133, 446, 448, 454, 463-4, 

493, +05, 500, 602, 500, 516. 
Aden. 448. 

Adjutant Gen. :— Bengal, 270, .145, 450 :— Madras, 801 n.T. 
Administrative partitions, 118-9, 200-7 ; v. pargtinai, lahgUt, talukl, etc. 
Admiralty, London, 71, 220-1, 270 n.3, 434, 510. 
Adolphus, Johan ( 1708-1845 I, DSU., harr., 407. 
Afghan :— Emperor, 165 :— War, 1839-2, 423, 432, 440, 450, 493, 507, 
510. 

Afghanistan, v. Kabul ; Maps. 
Africu, v. Cape, Egypt. 

Agents: — to Governor General ( aoo. ) 426, 434: — Aasain it nb. 
Frontier, 50, 55, 146, 4)8, 501 :— Jubbulpore, 87, 282:— Malwa, 
84, 218, 484 :— .Murshidahnd, 404 :— KAjput9na, 87:— Sailgor & 
Narbada, 00, 245, 202, 444 n.s :— 1'ereonol, 211 324, 327, 357, 466, 
460-71, 482 ; v. Business llrim ; Davidson ; Palmer, etc. 

Agnew, Wm. ( 1778-1823 ), Ben. Inf., 90 u.6. 

Agra, 3, 9, 25-27, 81, 87, 89-00, 180, 202-3, 220, 200, 358, 365, 372, 
420. 440, 452, 506, 509 :— Arsenal, 246-7, 250 :— College 422 :— aim 
of CT9„ 226, 233-4, 236, 243, 256, 266, 398, 437-8, 443-5, 107, 
476:— position, 180, 100 :— survey, 80, 180, 203, 506:— Taj Mahal, 
26, 89, 90 n.4, 180, 190, 203, 426, 452, 5011, 510. 

Aiue, 381, 405, 428-9 ; f. Fever ; Malaria. 

AfimedabAd, Gujarat, 170, 173, 280, 436 ; pis. 1, 24. 

Alimailnagar, Deeean, 117, 122, 125-0, 129, 172, 174, 432, 481, 602. 

Aide-dc-Camp, 332. 

Alkln :— James ( 1780-1849 ), asst. sllrvr., 100-7, 110 n.6, 125-0, 

120, 373, 375, 3S4, 380, 511 :— VVm„ his sun, 386. 
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Airy, Sir Geo. Biddell ( 1801-92 ); KK6. ; AH. ( 1835-81 );|xix. 497,504. 

Ajanla, Diccan, 83-4, 122, 422, 432, 430. 

AJmer, Eajputana, 87, 132-3, 423, 452, 450, 500. pl9. 1, 24. 
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Alexandria, Egypt, 410. 
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Alipore, Calcutta, 12, 272, 425, 500. 

Ailah5l.fid, 3, 8, 15, 24-0, 66, 81, 87, 170, 180, 420, 458-9, 462, 491, 
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Allan, Alex. ( 1704-1820 ), Mad. Inf. [ I, 308-9 I, 287. 
Allen, Peter, ( d. 1853 ), Dep. Commy., 210. 
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Alpine plants, 31. 
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